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CLAIMS 



[Claim(s)] 

[Claim 1 ] The base which has the fixed part which connects mutually the moving part and both [ these ] the moving part 
of a left Uichi pair at an end section side, They are the piezo-electricity / electrostriction device possessing the piezo- 
electricity / electrostriction component arranged in one [ at least ] side face of said both moving part of this base. They 
are the piezo-electricity / electrostriction device which said base consists of plates of one sheet, and said fixed part 
presents plate-like, and is characterized by for said each moving part having done predetermined height standing up 
fi-om each side edge section of said fixed part, having countered mutually, and having extended exceeding the other end 
of this fixed part along with each side edge section of a fixed part. 

[Claim 2] The piezo-electricity / electrostriction device characterized by the slit-like slot which extends firom the other 
end side of this fixed part intervening in piezo-electricity / electrostriction device according to claim 1 between the side 
edge sections of the base of each moving part which constitutes said base, and said fixed part. 
[Claim 3] The base which has the fixed part which connects the moving part of a left Uichi pair, and both [ these ] 
moving part of each other [ in an end section side ], and the mounting section which connected both [ these ] moving 
part of each other [ in an other end side ], and has been separated mutually [ said fixed part ], They are the piezo- 
electricity / electrostriction device possessing the piezo-electricity / electrostriction component arranged in one [ at 
least ] side face of said both moving part of this base. Said base consists of plates of one sheet, and said stationary plate 
and said tie-down plate present plate-like. Said each moving part The piezo-electricity / electrostriction device which 
carries out predetermined height standing up firom each side edge section of said fixed part and said mounting section, 
and is characterized by having countered mutually and having extended along with each side edge section of this fixed 
part and said mounting section. 

[Claim 4] The piezo-electricity / electrostriction device characterized by for the slit-Uke slot which extends in a 
longitudinal direction intervening in piezo-electricity / electrostriction device according to claim 3 between the end 
sections of the other end of said fixed part which constitutes said base, and said mounting section, and the slit-like slot 
which extends in a lengthwise direction intervening between the side edge sections of the base of each of said moving 
part, said fixed part, and said mounting section. 

[Claim 5] The piezo-electricity / electrostriction device characterized by the slot of the shape of a rectangle prolonged in 
a longitudinal direction and a lengthwise direction intervening in piezo-electricity / electrostriction device according to 
claim 3 between the end sections of the other end of said fixed part which constitutes said base, and said mounting 
section. 

[Claim 6] The fixed part which connects the moving part of a left Uichi pair, and both [ these ] moving part of each 
other [ in an end section side ], The base which has the mounting section which connected both [ these ] moving part of 
each other [ in an other end side ], and has been separated mutually [ said fixed part ], and this mounting section and the 
connection section which surrounds this mounting section, said each moving part, and said fixed part by one, They are 
the piezo-electricity / electrostriction device possessing the piezo-electricity / electrostriction component arranged in one 
[ at least ] side face of said both moving part of this base. Said base consists of plates of one sheet, and said stationary 
plate and said tie-down plate present plate-like. Said each moving part Carry out predetermined height standing up fi-om 
each side edge section of said fixed part and said mounting section, counter mutually, and it extends along with each 
side edge section of this fixed part and said mounting section. And said each moving part, said fixed part, and said 
mounting section are the piezo-electricity / electrostriction device characterized by being located in the central space 
circles of said connection section. 

[Claim 7] They are the piezo-electricity / electrostriction device characterized by the end section side of said fixed part 
in said central space section of said connection section being in a closeout condition in piezo-electricity / electrostriction 
device according to claim 6. 
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[Claim 8] They are the piezo-electricity / electrostriction device characterized by the end section side of said fixed part 
in said central space section of said connection section being in an open condition in piezo-electricity / electrostriction 
device according to claim 6. 

[Claim 9] The connection section between each side edge section of the base of each of said moving part which 
constitutes said base in piezo-electricity / electrostriction device according to claim 1 or 2, and said fixed part is the 
piezo-electricity / electrostriction device characterized by presenting the shape of radii. 

[Claim 10] The connection section between each side edge section of the base of each of said moving part which 
constitutes said base in piezo-electricity / electrostriction device according to claim 3, 4, 5, 6, 7, 8, or 9, said fixed part, 
and said mounfing section is the piezo-electricity / electrostriction device characterized by presenting the shape of radii. 
[Claim 11] Said each moving part which constitutes said base in piezo-electricity / electrostriction device according to 
claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 is the piezo-electricity / electrostriction device characterized by forming at least the 
pars intermedia of the die-length direction thinly as compared with other parts. 

[Claim 12] Said each moving part which constitutes said base in piezo-electricity / electrostriction device according to 
claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 1 1 is the piezo-electricity / electrostriction device characterized by providing the 
reinforcement section which is crooked and prolonged at the edge by the side of said fixed part from the upper limb of 
this edge, and contacts it on the front face of said fixed part. 

[Claim 13] Said each moving part which constitutes said base in piezo-electricity / electrostriction device according to 
claim 1 , 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11 is the piezo-electricity / electrostriction device characterized by providing the 
reinforcement section which is crooked at the edge by the side of said fixed part from the edge of this edge, is prolonged 
at it to the inside, and contacts it on the front face of said fixed part. 

[Claim 14] The piezo-electricity / electrostriction device characterized by the reinforcement member intervening in 
piezo-electricity / electrostriction device according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 1 1 among said each moving 
part in said fixed part which constitutes said base. 

[Claim 15] Said fixed part which constitutes said base in piezo-electricity / electrostriction device given in claims 1,2, 
3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, or 14 is the piezo-electricity / electrostriction device characterized by having extended 
from the end section side of each of said moving part, and being expanded as compared with the case where it is located 
in said each moving part. 

[Claim 16] Said mounting section which constitutes said base in piezo-electricity / electrostriction device according to 
claim 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 is the piezo-electricity / electrostriction device characterized by having 
extended from the other end side of each of said moving part, and being expanded as compared with the case where it is 
located in said each moving part. 

[Claim 17] They are the piezo-electricity / electrostriction device characterized by said base consisting of metal plates in 
piezo-electricity / electrostriction device given in claims 1, 2, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, or 16. 
[Claim 1 8] The base which has the fixed part which connects mutually the moving part and both [ these ] the moving 
part of a left: Uichi pair at an end section side, It is the approach of manufacturing the piezo-electricity / electrostriction 
device possessing the piezo-electricity / electrostriction component arranged in one [ at least ] side face of said both 
moving part of this base. The possible plate of crookedness processing by flexibility is adopted as a formation ingredient 
of said base. This plate The manufacture approach of of the piezo-electricity / electrostriction device which carries out 
stamping to the configuration which developed said base to the plane, and is characterized by forming the punching 
structure and forming the base which is crooked in the predetermined part of this punching structure, and has said each 
moving part and said fixed part. 

[Claim 19] In the manufacture approach of of piezo-electricity / electrostriction device according to claim 18 said 
punching structure It has opening of the portal configuration which consists of notching **** opening the part between 
the side slot of the shape of a straight line of the couple prolonged along with the side edge section in the flank of right 
and left of a rectangular plate, and both [ these ] slots. The manufacture approach of of the piezo-electricity / 
electrostriction device characterized by forming the part between the side and said each slot in said fixed part while 
forming said each side edge section in said each moving part by carrying out crookedness processing of each side edge 
section of said plate along said side slot. 

[Claim 20] The base which has the fixed part which connects the moving part of a left Uichi pair, and both [ these ] 
moving part of each other [ in an end section side ], and the mounting section which cormected both [ these ] moving 
part of each other [ in an other end side ], and has been separated mutually [ said fixed part ], It is the approach of 
manufacturing the piezo-electricity / electrostriction device possessing the piezo-electricity / electrostriction component 
arranged in one [ at least ] side face of said both moving part of this base. The possible plate of crookedness processing 
by flexibility is adopted as a formation ingredient of said base. This plate The manufacture approach of of the piezo- 
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electricity / electrostriction device which carries out stamping to the configuration which developed said base to the 
plane, and is characterized by forming the punching structure and forming the base which is crooked in the 
predetermined part of this pimching structure, and has said each moving part and said fixed part. 
[Claim 21] In the manufacture approach of of piezo-electricity / electrostriction device according to claim 20 said 
punching structure It has opening of H configuration which consists of a central slot of the shape of a straight line which 
connects mutually straight-line-Uke the side slot and the method slot of these both sides of the couple prolonged along 
with the side edge section in the flank of right and left of a rectangular plate in pars intermedia. The manufacture 
approach of of the piezo-electricity / electrostriction device characterized by forming the part between the side and said 
each slot in said fixed part and said mounting section while forming said each side edge section in said each moving part 
by carrying out crookedness processing of each side edge section of said plate along said side slot. 
[Claim 22] By said punching structure's having rectangular opening in the center section of the rectangular plate, and 
carrying out crookedness processing of each side edge section of said plate along with the side edge section of said 
opening in the manufacture approach of of piezo-electricity / electrostriction device according to claim 20 The 
manufacture approach of of the piezo-electricity / electrostriction device characterized by forming the part between the 
side and said each slot in said fixed part and said mounting section while forming said each side edge section in said 
each moving part. 

[Claim 23] The fixed part which connects the moving part of a left Uichi pair, and both [ these ] moving part of each 
other [ in an end section side ], The base which has the mounting section which connected both [ these ] moving part of 
each other [ in an other end side ], and has been separated mutually [ said fixed part ], and this mounting section and the 
connection section which surrounds this mounting section, said each moving part, and said fixed part by one, It is the 
approach of manufacturing the piezo-electricity / electrostriction device possessing the piezo-electricity / electrostriction 
component arranged in one [ at least ] side face of said both moving part of this base. The possible plate of crookedness 
processing by flexibility is adopted as a formation ingredient of said base. This plate The manufacture approach of of 
the piezo-electricity / electrostriction device which carries out stamping to the configuration which developed said base 
to the plane, and is characterized by forming the punching structure and forming the base which is crooked in the 
predetermined part of this punching structure, and has said each moving part, said fixed part, said mounting section, and 
said connection section. 

[Claim 24] In the manufacture approach of of piezo-electricity / electrostriction device according to claim 23, while said 
punching structure has the rectangular plate section inside central opening of a rectangular plate It has opening of H 
configuration which consists of a central slot of the shape of a straight line which connects mutually straight-line-like 
the side slot and the method slot of these both sides of the couple prolonged along with the side edge section in the flank 
of right and left of this plate section in pars intermedia. By carrying out crookedness processing along said side slot, 
each side edge section of said plate section The manufacture approach of of the piezo-electricity / electrostriction device 
characterized by forming said each side edge section in said each moving part, and forming the part between the side 
and said each slot in said fixed part and said mounting section, and forming the part of the periphery of said central 
opening in said connection section. 

[Claim 25] It is the manufacture approach of of the piezo-electricity / electrostriction device characterized by carrying 
out blanking of the opening of said punching structure to stamping and coincidence of said plate in the manufacture 
approach of of piezo-electricity / electrostriction device according to claim 18, 19, 20, 21, 22, 23, or 24, and being 
formed, or being formed in the perforating process after stamping of said plate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to piezo-electricity / electrostriction device. 

[0002] 

[Description of the Prior Art] As one format of piezo-electricity / electrostriction device, as indicated by the European 
Patent (EP 10171 16A2) description The base which has the fixed part which connects mutually the moving part and 
both [ these ] the moving part of a left Uichi pair at an end side, The piezo-electricity / electrostriction device of the 
format of providing the piezo-electricity / electrostriction component which it comes to arrange in one [ at least ] side 
face of said both moving part of this base, The base which has the fixed part which connects the moving part of a left 
Uichi pair, and both [ these ] moving part of each other [ in an end section side ], and the mounting section which 
connects both [ these ] moving part of each other [ in an other end side ], There are piezo-electricity / an electrostriction 
device of the format of providing the piezo-electricity / electrostriction component which it comes to arrange in one [ at 
least ] side face of said both moving part of this base. 

[0003] The piezo-electricity / electrostriction device of the format concemed have the actuation function of the moving 
part resulting from displacement actuation of piezo-electricity / electrostriction component, or the detection function in 
which piezo-electricity / electrostriction component detects the variation rate of moving part inputted from a detected 
side, and is used for the large application like the following, using these functions effectively. 
[0004] That is, the piezo-electricity / electrostriction device of the format concemed are used for the various actuators 
used for the variation rate of various precision components, such as various sensor components, such as active elements, 
such as various transducers, various actuators, a firequency-domain functional article (filter), a transformer, an object for 
a conmiunication link, the trembler for power and a resonator, a radiator, and a discriminator, an ultrasonic sensor, an 
acceleration sensor, an angular- velocity sensor, an impact sensor, and a mass sensor, an optical instrument and a 
precision mechanical equipment, etc., or the device of positioning adjustment and include-angle adjustment 
[0005] By the way, by the piezo-electricity / electrostriction device of the format concemed cutting device original 
recording in proper magnitude generally, and being formed, device original recording pastes up piezo-electricity / 
electrostriction component through adhesives on front flesh- side both sides of base original recording, and is 
constituted, or these are formed in one and it is constituted. In addition, base original recording carries out the 
laminating of the sheet of two or more sheets, calcinates, and is constituted. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, there are many components mark of the component part, assembly 
operation is troublesome [ device ] while the piezo-electricity / electrostriction device of the format concemed have high 
cost, and since it has pasted up each component parts through adhesives, variation arises in adhesion of each component 
parts, and it has a possibility of affecting a device property. 

[0007] Moreover, it is polluted by organic components, such as dust generated at the time of cutting, cutting fluid, 
adhesives further used in order to hold device original recording at the time of cutting, and a wax, and washing of piezo- 
electricity / electrostriction device is not easy for the piezo-electricity / electrostriction device cut and formed from the 
means which cuts device original recording suitably and picks a large number being taken in order to form the piezo- 
electricity / electrostriction device of the format concemed. 

[0008] Moreover, since the ceramics tends to break when it constitutes a base from ceramics, even when it is necessary 
to adopt the ceramics of hard constmction material, such as a zirconia, and the ceramics of a hard ingredient is adopted, 
it is necessary to select suitable cutting conditions so that neither a deficit nor a crack may occur. Moreover, in order to 
be hard to process a base fi-om being the ceramics of a hard ingredient and to increase the processing number of 
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processing, it is necessary to consider using many processing equipments of a different function etc. 
[0009] Although it is also possible to constitute a base from a metallic material, a metallic material must add another 
process which removes these, in order that an end face may oxidize with frictional heat during cutting or weld flash may 
remain to a processing end face. Moreover, if inspection of piezo-electricity / electrostriction component is not after 
cutting device original recording, it will be impossible. 

[0010] Moreover, although it is desirable that dirt adopts ultrasonic cleaning which can be removed easily as washing of 
the device cut down from device original recording, when a powerfiil supersonic wave is used in order to mention a 
cleaning effect in ultrasonic cleaning, a damage may be given to a device, and piezo-electricity / electrostriction 
component may exfoliate from a base, or may be damaged. For this reason, although it is necessary to select the weak 
supersonic wave which does not give a damage to a device to adopt ultrasonic cleaning, when adopting such washing 
conditions, long duration will be required for removing the dirt which adheres at the time of cutting. 
[001 1] When the raising dust of it is carried out while driving the raising dust from piezo-electricity / electrostriction 
device, when using piezo-electricity / electrostriction device for the actuator of the magnetic head of a hard disk drive, 
the dust becomes a floatation slider and the cause of crash of media, and it has a possibility of destroying data. 
Moreover, there is a possibility of the dust adhering to the electrode of piezo-electricity / electrostriction component, 
and causing a short circuit also to the piezo-electricity / the electrostriction device itself For this reason, as opposed to a 
hard disk drive, whenever [ high defecation ] is required of the device itself 

[0012] Therefore, the object of this invention is by making the base which constitutes the piezo-electricity / 
electrostriction device of the format concerned into the integral construction which uses the plate of one sheet as a 
negative to solve each above-mentioned problem. 

[0013] 

[Means for Solving the Problem] The piezo-electricity / electrostriction device which this invention requires for this 
invention about the manufacture approach of of piezo-electricity / electrostriction device, and a piezo-electricity / 
electrostriction device are the piezo-electricity / electrostriction device of three kinds of following formats. 
[0014] The piezo-electricity / electrostriction device of the 1st format concerning this invention are the piezo- 
electricity / electrostriction device possessing the piezo-electricity / electrostriction component arranged in one [ at 
least ] side face of said both moving part of the base which has the fixed part which connects mutually tiie moving part 
and both [ these ] the moving part of a left Uichi pair at an end section side, and this base. 

[0015] Moreover, the piezo-electricity / electrostriction device of the 2nd format concerning this invention The base 
which has the fixed part which connects the moving part of a left Uichi pair, and both [ these ] moving part of each other 
[ in an end section side ], and the mounting section which connected both [ these ] moving part of each other [ in an 
other end side ], and has been separated mutually [ said fixed part ], They are the piezo-electricity / electrostriction 
device possessing the piezo-electricity / electrostriction component arranged in one [ at least ] side face of said both 
moving part of this base. 

[0016] Moreover, the piezo-electricity / electrostriction device of the 3rd format conceming this invention The fixed 
part which connects the moving part of a left Uichi pair, and both [ these ] moving part of each other [ in an end section 
side ], The base which has the mounting section which connected both [ these ] moving part of each other [ in an other 
end side ], and has been separated mutually [ said fixed part ], and this mounting section and the connection section 
which surrounds this mounting section, said each moving part, and said fixed part by one, They are the piezo- 
electricity / electrostriction device possessing the piezo-electricity / electrostriction component arranged in one [ at 
least ] side face of said both moving part of this base. 

[001 7] A deer is carried out, and in the piezo-electricity / electrostriction device of the 1st format conceming this 
invention, said base consists of plates of one sheet, said fixed part presents plate-like, said each moving part does 
predetermined height standing up from each side edge section of said fixed part, and it is characterized by having 
countered mutually and having extended exceeding the other end of this fixed part along with each side edge section of 
a fixed part. 

[0018] In the piezo-electricity / the electrostriction device concerned, it can consider as the configuration between which 
it is placed by the slit-like slot which extends from the other end side of this fixed part between the side edge sections of 
the base of each moving part which constitutes said base, and said fixed part. Moreover, in the piezo-electricity / the 
electrostriction device concemed, the connection section between each side edge section of the base of each of said 
moving part which constitutes said base, and said fixed part can be considered as the configuration which presents the 
shape of radii. 

[0019] In the piezo-electricity / electrostriction device of the 2nd format conceming this invention, it consists of plates 
of said one base, said stationary plate and said tie-down plate present plate-like, said each moving part does 
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predetermined height standing up from each side edge section of said fixed part and said mounting section, and it is 
characterized by having countered mutually and having extended along with each side edge section of this fixed part 
and said mounting section. 

[0020] In the piezo-electricity / the electrostriction device concerned, the slit-like slot which extends in a longitudinal 
direction intervenes between the end sections of the other end of said fixed part which constitutes said base, and said 
mounting section. And it can consider as the configuration between which it is placed by the slit-like slot which extends 
in a lengthwise direction between the side edge sections of the base of each of said moving part, said fixed part, and said 
mounting section. Moreover, between the end sections of the other end of said fixed part which constitutes said base, 
and said mounting section, it can consider as the configuration between which it is placed by the slot of the shape of a 
rectangle prolonged in a longitudinal direction and a lengthwise direction. In the piezo-electricity / the electrostriction 
device concerned, the connection section between each side edge section of the base of each of said moving part which 
constitutes said base, and said fixed part can be considered as the configuration which presents the shape of radii further 
again. 

[0021] In the piezo-electricity / electrostriction device of the 3rd format concerning this invention Said base consists of 
plates of one sheet, and said stationary plate and said tie-down plate present plate-like. Said each moving part It is 
characterized by carrying out predetermined height standing up from each side edge section of said fixed part and said 
mounting section, countering mutually, and extending along with each side edge section of this fixed part and said 
mounting section, and locating said each moving part, said fixed part, and said mounting section in the central space 
circles of said connection section. 

[0022] In the piezo-electricity / the electrostriction device concerned, the end section side of said fixed part in said 
central space section of said connection section can be taken as the configuration in a closeout condition or an open 
condition. Moreover, in the piezo-electricity / the electrostriction device concerned, the connection section between each 
side edge section of the base of each of said moving part which constitutes said base, and said fixed part can be 
considered as the configuration which presents the shape of radii. 

[0023] The further following configuration can be taken in the piezo-electricity / electrostriction device of these formats 
concerning this invention. Namely, constituting said base on the metal plate of one sheet, the configuration which forms 
thinly at least the pars intermedia of the die-length direction of each of said moving part which constitutes the substrate 
concerned as compared with other parts, The configuration possessing the reinforcement section which is crooked and 
prolonged at the edge by the side of said fixed part of each of said moving part which constitutes said base from the 
upper limb of this edge, and contacts it on the front face of said fixed part. It can consider as the configuration 
possessing the reinforcement section which is crooked from the edge of this edge at the edge by the side of said fixed 
part of each of said moving part which constitutes said base, is prolonged to the inside at it, and contacts the front face 
of said fixed part at it, and the configuration between which a reinforcement member is made to be placed among said 
each moving part in said fixed part which constitutes said base. Moreover, it can extend from the other end side of each 
of said moving part, and the configuration to which said fixed part which constitutes said base is made to expand as 
compared with the case where extend from the end section side of each of said moving part, and it is located in said 
each moving part, and said mounting section which constitutes said base can be considered as the configuration to 
which it is made to expand as compared with the case where it is located in said each moving part. 
[0024] Moreover, the manufacture approach of of the piezo-electricity / electrostriction device concerning this invention 
is an approach of manufacturing the piezo-electricity / electrostriction device of three kinds of above-mentioned 
formats, respectively, and the manufacture approach of of the piezo-electricity / electrostriction device of various 
formats is shown below. 

[0025] The 1st manufacture approach concerning this invention is an approach of manufacturing the piezo-electricity / 
electrostriction device of the 1st format concerning this invention. The possible plate of crookedness processing by 
flexibility is adopted as a formation ingredient of said base. This plate Stamping is carried out to the configuration 
which developed said base to the plane, and it is characterized by forming the punching structure and forming the base 
which is crooked in the predetermined part of this punching structure, and has said each moving part and said fixed part. 

[0026] As a configuration which has opening of the portal configuration which consists of notching **** opening the 
part between the side slot of the shape of a straight line of the couple prolonged along with the side edge section in the 
flank of right and left of said punching structure of a rectangular plate, and both [ these ] slots in the manufacture 
approach concerned While forming said each side edge section in said each moving part by carrying out crookedness 
processing of each side edge section of said plate along said side slot, the part between the side and said each slot can be 
formed in said fixed part. 
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[0027] The 2nd manufacture approach concerning this invention is an approach of manufacturing the piezo-electricity / 
electrostriction device of the 2nd format concerning this invention. The possible plate of crookedness processing by 
flexibility is adopted as a formation ingredient of said base. This plate Stamping is carried out to the configuration 
which developed said base to the plane, and it is characterized by forming the punching structure and forming the base 
which is crooked in the predetermined part of this punching structure, and has said each moving part and said fixed part. 

[0028] As a configuration which has opening of H configuration which consists of a central slot of the shape of a 
straight line which connects mutually straight-line-Uke the side slot and the method slot of these both sides of the couple 
prolonged along with the side edge section in the flank of right and left of said punching structure of a rectangular plate 
in the manufacture approach concerned in pars intermedia While forming said each side edge section in said each 
moving part by carrying out crookedness processing of each side edge section of said plate along said side slot, the part 
between the side and said each slot can be formed in said fixed part and said mounting section. Moreover, in the 
manufacture approach concerned, while forming said each side edge section in said each moving part by carrying out 
crookedness processing of each side edge section of said plate along with the side edge section of said opening as a 
configuration which has rectangular opening for said punching structure in the center section of the rectangular plate, 
the part between the side and said each slot can be formed in said fixed part and said mounting section. 
[0029] The 3rd manufacture approach concerning this invention is an approach of manufacturing the piezo-electricity / 
electrostriction device of the 3rd format conceming this invention. The possible plate of crookedness processing by 
flexibility is adopted as a formation ingredient of said base. This plate Stamping is carried out to the configuration 
which developed said base to the plane, and it is characterized by forming the punching structure and forming the base 
which is crooked in the predetermined part of this punching structure, and has said each moving part, said fixed part, 
said mounting section, and said connection section. 

[0030] While making said punching structure into the configuration which has the rectangular plate section inside 
central opening of a rectangular plate in the manufacture approach concemed As a configuration which has opening of 
H configuration which consists of a central slot of the shape of a straight line which connects mutually straight-line-like 
the side slot and the method slot of these both sides of the couple prolonged along with the side edge section in the flank 
of right and left of this plate section in pars intermedia By carrying out crookedness processing of each side edge section 
of said plate section along said side slot, said each side edge section is formed in said each moving part, and the part 
between the side and said each slot is formed in said fixed part and said mounting section, and the part of the periphery 
of said central opening can be formed in said connection section. 

[0031] In each manufacture approach conceming this invention, a metal plate is adopted as a formation ingredient of 
said substrate, blanking of the opening of said punching structure is carried out to stamping and coincidence of said 
plate, and it is formed in them, or it can form in the perforating process after stamping of said plate. 
[0032] 

[Function and Effect of the Invention] On a working principle, since these are really fabricated while to connect closely 
a fixed part or a fixed part, and the mounting section with the two side edge sections which have flexibility is needed, 
the piezo-electricity / electrostriction device conceming this invention have embodied the most desirable gestalt on a 
working principle. 

[0033] For example, when two or the three above-mentioned important sections are welded as metal, the problem in 
heat treatment processes, such as distortion by the heat of joining, construction material degradation, and annealing, 
must be taken into consideration. On the other hand, even if this of what is really depended on shaping like a 
constituting-piezo-electricity / electrostriction device conceming this invention base is metal, these concern does not 
exist and can also really expect improvement in the reinforcement of the connection section by work hardening at the 
time of shaping. 

[0034] In the piezo-electricity / electrostriction device conceming this invention, since the sum of the height of 
components and the height of a device becomes lower than this, without becoming the height after assembly when it 
combines with components (for example, magnetic head of a hard disk drive), there is an advantage which can be 
considered as a compact configuration. In the height of a device, although the amount of [ a part for the thickness of the 
plate of moving part and / of adhesives ] thickness joins the height of components, as compared with the well-known 
device described at the beginning, the height after assembly can be made low, and there is effectiveness of space- 
saving-izing. Moreover, since assembly can be simply done only by pasting up components on a fixed part and a large 
adhesion area can be taken, there is an advantage which can strengthen bond strength more and can be made into the 
structure which cannot drop out easily due to an impact. 

[0035] In the 1st [ of the piezo-electricity / the electrostriction devices conceming this invention ], and 2nd piezo- 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/16/2004 



Page 5 of 19 



electricity / electrostriction device, it is easy at least for the mounting section and jointing to the jointing-ed article of a 
fixed part on the structure to form the hollow containing adhesives with a press, thereby, bond strength can be made to 
be able to increase or the flash of adhesives can be controlled. Moreover, it is also easy to form the criteria locations for 
positioning (hole etc.) used in the case of subassembly. For this reason, components can be assembled in the mounting 
section on a device, or the assembly precision at the time of attaching a fixed part in the gimbal of a suspension can be 
raised at an after process, and the yield can be raised further. By inspecting piezo-electricity / electrostriction component 
beforehand, and assembling it, before assembling a device, the poor property of the device after assembly can be 
reduced substantially. 

[0036] Moreover, in the piezo-electricity / electrostriction device of the 3rd format concerning this invention, although 
the operation effectiveness which the 1st and 2nd piezo-electricity / electrostriction device have can be done so of 
course, it has the mounting section and the connection section of one, and there is a big advantage that the connection 
section concemed can be operated as a gimbal which supports the magnetic head (slider) of a hard disk drive, especially. 

[0037] The piezo-electricity / electrostriction device concerning this invention are set to the piezo-electricity / 
electrostriction device of such basic structures on the basis of the piezo-electricity / electrostriction device of three kinds 
of above-mentioned formats. Since any base is the thing of the integral construction which uses a plate as a negative and 
consists of one component part in principle, while a component part becomes a base and two kinds such as piezo- 
electricity / electrostriction component and being able to reduce substantially the component part of piezo-electricity / 
electrostriction device The manday with a group of a component part can be reduced and cost can be mitigated 
substantially. 

[0038] Moreover, in the piezo-electricity / electrostriction device of each format conceming this invention, since there 
are very few components mark of a component part and there are also in jointing of each component parts, the variation 
in adhesion of each component parts has a nil or device property with a high precision which is not almost and was set 
up. [ very few ] 

[0039] Moreover, in each piezo-electricity / electrostriction device conceming this invention, if it is in the formation, 
there is no contamination by the dust which does not take a means to cut device original recording by many parts, and is 
generated at the time of cutting of device original recording, or other contaminations. For this reason, beforehand, in 
case piezo-electricity / electrostriction device is assembled, if the base, and the piezo-electricity / electrostriction 
component are washed, with the formed piezo-electricity / electrostriction device, there is there being no contamination 
or an advantage which is not almost, and can omit washing of piezo-electricity / electrostriction device, or can be 
finished easily. 

[0040] In the piezo-electricity / electrostriction device conceming this invention, it can manufacture respectively easily 
and at a low price by the 3rd manufacture approach which starts this invention by the 2nd manufacture approach which 
starts this invention by the 1st manufacture approach which starts this invention if it is in the piezo-electricity / 
electrostriction device of the 1st format if it is in the piezo-electricity / electrostriction device of the 2nd format if it is in 
the piezo-electricity / electrostriction device of the 3rd format. 
[0041] 

[Embodiment of the Invention] The base which has the fixed part with which the piezo-electricity / electrostriction 
device conceming this invention connect mutually the moving part and both [ these ] the moving part of a left Uichi pair 
at an end section side. The piezo-electricity / electrostriction device of the 1st format of providing the piezo-electricity / 
electrostriction component arranged in one [ at least ] side face of said both moving part of this base, The base which 
has the fixed part which connects the moving part of a left Uichi pair, and both [ these ] moving part of each other [ in 
an end section side ], and the mounting section which connected both [ these ] moving part of each other [ in an other 
end side ], and has been separated mutually [ said fixed part ], The piezo-electricity / electrostriction device of the 2nd 
format of providing the piezo-electricity / electrostriction component arranged in one [ at least ] side face of said both 
moving part of this base. And the fixed part which connects the moving part of a left Uichi pair, and both [ these ] 
moving part of each other [ in an end section side ], The base which has the mounting section which connected both 
[ these ] moving part of each other [ in an other end side ], and has been separated mutually [ said fixed part ], and this 
mounting section and the connection section which surrounds this mounting section, said each moving part, and said 
fixed part by one. They are the piezo-electricity / electrostriction device of the 3rd format of providing the piezo- 
electricity / electrostriction component arranged in one [ at least ] side face of said both moving part of this base. Many 
operation gestalten (operation gestalt [ of ** a 1st ] - 1 1th operation gestalt) of the piezo-electricity / electrostriction 
device of each format are shown in drawing 1 . 

[0042] The 1st piezo-electricity / electrostriction device 10a shown in dr awin g 1 (a) belong under the category of the 
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piezo-electricity / electrostriction device of the 2nd format concerning this invention, and is used in the condition which 
shows in drawing 2 . The 1st piezo-electricity / electrostriction device 10a is formed by the approach shown in drawin g 
3 and drawin g 4 . The 1st piezo-electricity / electrostriction device 10a is what consists of piezo-electricity / 
electrostriction components 12a and 12b of a base 1 1 and a couple. A base 1 1 It consists of plate-like fixed part He 
which connects the moving part 1 la and 1 lb of a left Uichi pair tabular [ long ], and both the moving part 1 la and 1 lb 
of each other [ in an end section side ] with a narrow width, and 1 Id of the plate-like mounting sections which connect 
both the moving part 1 la and 1 lb of each other [ in an other end side ]. 

[0043] In the base 1 1 , each moving part 1 la and 1 lb, fixed part 11c, and 1 Id of mounting sections are divided in 
opening 1 le of H configuration. Opening 1 le consisted of the side slot 1 lei of a left Uichi pair, 1 le2, and the method 
slot 1 lei of these both sides and the central slot 1 le3 which connects 1 le2 mutually in the center section of the 
longitudinal direction, and left-hand side moving-part 1 la was crooked along this slot 1 lei in the side slot 1 lei, and has 
stood up in the rectangular condition to fixed part 1 ic and 1 id of moxmting sections. Similarly, right-hand side moving- 
part 1 lb was crooked along this slot 1 le2 in the side slot 1 le2, and has stood up in the rectangular condition to fixed 
part 1 Ic and 1 Id of mounting sections. 

[0044] The base 1 1 of this configuration is pasted through the adhesives with which each piezo-electricity / 
electrostriction components 12a and 12b become the lateral surface of each moving part 1 la and 1 lb from an epoxy 
resin etc. Each piezo-electricity / electrostriction components 12a and 12b are multilayer objects which consist of piezo- 
electricity / an electrostriction layer, and an electrode layer, and each moving part 11a and 1 lb is the same 
configurations. It is short formed in predetermined length, pasted up in accordance with the edge by the side of fixed 
part 1 Ic of each moving part 1 1 a and 1 lb, and has extended to the part which left predetermined die length from the 
edge by the side of 1 Id of mounting sections of each moving part 1 la and 1 lb. 

[0045] In the base 1 1 concerned, it is pasted up and fixed, and in the underside side, magnetic-head H for hard disks 
(slider) which is for example, a control-section-ed article pastes the gimbal of a suspension, and is fixed to the top-face 
side of the fixed part 1 Ic. In addition, the above can change the attaching position of magnetic-head H and a suspension 
into reverse in this case at 1 Id of mounting sections, and fixed part 11c, and the fiinction of a device does not change at 
all by this. Moreover, the mounting part to magnetic-head H, fixed part 1 Ic of the attaching position of a suspension, 
and 1 Id of mounting sections can also be changed into table back reverse, and the function of a device does not change 
at all by this. However, it is necessary to wire reverse on a suspension in wiring of the extemal electrode in contact with 
the terminal area of piezo-electricity / electrostriction components 12a and 12b. 

[0046] The base 1 1 which carries out a deer and constitutes the piezo-electricity / the electrostriction device 10a 
concerned uses as a molding material negative 1 1 A shown in drawing 3 (a), it is crooked and negative 1 1 A is formed, as 
shown in this drawing (b). Negative 1 1 A is the punching structure which comes to carry out stamping of the plate in 
which crookedness processing is possible by flexibility, and is formed in the configuration which developed the base 1 1 
to the plane. As for the plate which constitutes negative 1 1 A, it is desirable that it is metal in reinforcement. 
[0047] As for a plate, it is desirable that Young's modulus is the metal of 100 or more GPas, and the martensitic 
stainless steel of the ferritic stainless steel of the austenitic stainless steel of SUS301, SUS304, AISI653, and SUH660 
grade, SUS430, and SUS434 grade, SUS410, and SUS630 grade, SUS6312, the semi austenitic stainless steel of 
AISI632 grade, ERUMAJINGUSU ten loess steel, various spring steel steel, etc. can be mentioned as an iron system 
ingredient. Moreover, as a non-iron system ingredient, superelastic titanium alloys, such as a titanium-nickel alloy, 
brass, cupronickel, aluminum, a tungsten, molybdenum, beryllium copper, phosphor bronze, nickel, a ferronickel alloy, 
titanium, etc. can be mentioned. 

[0048] A plate is given to negative 1 lA by stamping, it is formed, and possesses opening 1 le of H configuration. 
Opening 1 le is simultaneously formed at the time of stamping of a plate, and is set to the side slot 1 lei of the shape of a 
straight line of the couple prolonged in each flank of right and left of negative 1 1 A at an order ends side, and 1 le2 from 
the method slot 1 lei of these both sides, and the central slot 1 le3 of the shape of a straight line which connects 1 le2 
mutually in pars intermedia. The base 1 1 is formed by crooking each side edge section of right and left of negative 1 1 A 
at a right angle in each side slot 1 lei and 1 le2 along with the center lines LI and L2 prolonged in the longitudinal 
direction in this slot 1 lei and the core of the width of face of 1 le2. While each side slot 1 lei and the side edge part of 
1 le2 are formed in each moving part 1 la and 1 lb by carrying out crookedness processing of each flank of right and left 
of negative 1 1 A in this way, the part by the side of the front end section of the central slot 1 le3 is formed in fixed part 
11c, and the part by the side of the back end section is formed in 1 Id of mounting sections. 
[0049] Thus, as shown in the base 1 1 constituted by negative 1 1 A at one at drawin g 4 (a), piezo-electricity / 
electrostriction components 12a and 12b are pasted up on the lateral surface of each of those moving part 11a and 1 lb 
through adhesives, and the piezo-electricity / electrostriction device 10a shown in this drawing (b) are formed. Since the 
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base 1 1 consists of negative 1 1 A in one while functioning as the piezo-electricity / electrostriction device of this 
conventional seed format similarly, the formed piezo-electricity / electrostriction device 10a do the operation 
effectiveness like the following so. 

[0050] Namely, it sets to the 1st piezo-electricity / electrostriction device 10a. From being the thing of the integral 
construction which a base 1 1 becomes only from negative of one sheet 11 A, and consisting of one component part A 
component part can reduce the manday with a group of a component part substantially, and can mitigate cost 
substantially while it becomes a base 1 1 and two kinds such as piezo-electricity / electrostriction components 12a and 
12b and can reduce substantially the component part of piezo-electricity / electrostriction device 10a. 
[0051] Moreover, in the 1st piezo-electricity / electrostriction device 10a, since there are very few components mark of 
a component part and there are also in jointing of each component parts, the variation in adhesion of each component 
parts has a nil or device property with a high precision which is not almost and was set up. [ very few ] 
[0052] Moreover, in the 1st piezo-electricity / electrostriction device 10a, if it is in the formation, the dust which does 
not take a means to cut device original recording by many parts, and is generated at the time of cutting of device original 
recording, and contamination resulting from adhesion of other contaminations are not like the former. For this reason, if 
a base 11, and the piezo-electricity / electrostriction components 12a and 12b are beforehand washed on the occasion of 
the assembly of the 1st piezo-electricity / electrostriction device 10a, there is almost nothing, and washing of piezo- 
electricity / electrostriction device 10a can be omitted, or the assembled piezo-electricity / electrostriction device 10a 
have that there is no contamination or the big advantage that it can finish easily. 

[0053] The 2nd piezo-electricity / electrostriction device 10b shown in drawing 1 (b) belong under the category of the 
piezo-electricity / electrostriction device of the 2nd format conceming this invention. It is that in which, as for the 1st 
piezo-electricity / electrostriction device 10a, the 2nd piezo-electricity / electrostriction device 10b differs in the 
configuration of a base slightly. As shown in drawing 6 (b), it consists of piezo-electricity / electrostriction components 
12a and 12b of a base 13 and a couple. A base 13 It consists of plate-like fixed part 13c which connects the moving part 
13a and 13b of a left Uichi pair tabular [ long ], and both the moving part 13a and 13b of each other [ in an end section 
side ] with a narrow width, and 13d of the plate-like mounting sections which connect both the moving part 13a and 13b 
of each other [ in an other end side ]. 

[0054] In a base 13, as far as each moving part 13a and 13b, fixed part 13c, and 13d of mounting sections are divided in 
opening 13e of H configuration and this configuration is concerned, it is the same configuration as the base 11 of the 1st 
piezo-electricity / electrostriction device 10a. 

[0055] A deer is carried out and the flection Dal which is a connection part to fixed part 13c of each moving part 13a 
and 13b and 13d of mounting sections, and 13bl are presenting the shape of radii which became depressed from the 
fixed parts [13c and 13d ] front face in the base 13. As shown in drawin g 5 (a), negative 13A which constitutes the base 
13 concerned is the same as that of negative 1 1 A of a base 11, and differs in the crookedness configuration at the time 
of carrying out crookedness formation of each moving part 13a and 13b. That is, in the crookedness processing 
concemed, the radii-like flection 13al and 13bl are formed in the base of each moving part 13a and 13b. As shown in 
the base 13 concemed at dr awin g 6 (a), the 2nd piezo-electricity / electrostriction device 10b is formed by pasting up 
each piezo-electricity / electrostriction components 12a and 12b on the lateral surface of each moving part 13a and 13b. 
[0056] Although the 2nd piezo-electricity / electrostriction device 10b does so the same operation effectiveness as 
abbreviation while the 1st piezo-electricity / electrostriction device 10a has the same function Since each moving part 
13a and 13b has connected with fixed part 13c and 13d of mounting sections through the radii-like flection 13al and 
13bl especially, the each moving part [13c and 13d ] movability is improving, and it has a high device function. 
[0057] moreover, the precision of plumbness [ on the 2nd piezo-electricity / the electrostriction device 10b concemed 
and as opposed to fixed part 13c of each moving part 13a and 13b, and 13d of mounting sections ] - taking out - easy - 
- carrying out - the influence direction - a variation rate can be stopped. Moreover, since it can set up by changing how 
the location of Y shaft orientations of each moving part 13a and 13b bends a radii-hke flection to fixed part 13c and 13d 
of mounting sections, the width of face of a design of a device can be expanded. 

[0058] The 3rd piezo-electricity / electrostriction device 10c shown in drawing J (c) belong under the category of the 
piezo-electricity / electrostriction device of the 2nd format conceming this invention. Other configurations are the same 
although the 3rd piezo-electricity / electrostriction device 10c differs in few parts of the configuration of a base with the 
2nd piezo-electricity / electrostriction device 10b. 

[0059] A deer is carried out. The 3rd piezo-electricity / electrostriction device 10c As shown in drawing 8 (b), it is what 
consists of piezo-electricity / electrostriction components 12a and 12b of a base 14 and a couple. A base 14 It consists of 
plate-like fixed part 14c which connects the moving part 14a and 14b of a left Uichi pair tabular [ long ], and both the 
moving part 14a and 14b of each other [ in an end section side ] with a narrow width, and 14d of the plate-like mounting 
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sections which connect both the moving part 14a and 14b of each other [ in an other end side ]. 
[0060] In the base 14, although the pars intermedia of the longitudinal direction of each moving part 14a and 14b is 
formed in a thin- walled part Hal and 14bl covering predetermined die length, if this point is removed, it is constituted 
identically to a base 13. Moreover, negative 14A of a base 14 is the thing which will constitute each moving part 14a 
and 14b and which possesses a thin-walled part Hal and Hbl in each flank of right and left of opening He of H 
configuration, as shown in drawin g 7 (a), it is alike, the two-dot chain lines LI and L2 shown in drawing 7 (b) are met, 
crookedness processing is carried out like a base 13, and as shown in drawin g 8 (a), the 3rd piezo-electricity / 
electrostriction device 10c is formed by pasting up each piezo-electricity / electrostriction components 12a and 12b on 
the lateral surface of each moving part Ha and 14b. 

[0061] As for the 2nd piezo-electricity / electrostriction device 10b, the 3rd piezo-electricity / electrostriction device 10c 
has the device function in which the movability of each moving part Ha and 14b is still higher, and it is still higher 
since each moving part 14a and 14b possesses especially the thin- walled part Hal prolonged in the pars intermedia at a 
longitudinal direction, and Hbl although the same operation effectiveness as abbreviation is done so while having the 
same function. 

[0062] In addition, the approach of removing meat selectively by chemistry ETCHINNGU, micro blasting, ion milling, 
etc., and making thickness thin as the thin-walled part Hal of negative HA and a means to form Hbl, the approach of 
cutting by grinding and making thickness thin, etc. can be taken. Moreover, as a special means, lamination of the plate 
which does not have an open beam plate and a hole in the hole of predetermined die length can be carried out in piles, 
and the plate which formed the part corresponding to a hole in the thin-walled part can also be adopted as a negative. 
[0063] The 4th piezo-electricity / electrostriction device lOd shown in drawing 1 (d), it belongs under the category of 
the piezo-electricity / electrostriction device of the 2nd format concerning this invention. Other configurations are the 
same although it differs in few parts of the configuration of a base with the 1st piezo-electricity / electrostriction device 
1 Oa the 4th piezo-electricity / electrostriction device 1 Od. 

[0064] The 4th piezo-electricity / electrostriction device lOd, as shown in drawing 10 (b), it consists of piezo- 
electricity / electrostriction components 12a and 12b of a base 15 and a couple. A base 15 Plate-Hke fixed part 15c 
which connects the moving part 15a and 15b of a left Uichi pair tabular [ long ], and both the moving part 15a and 15b 
of each other [ in an end section side ] with a narrow width, It consists of the reinforcement sections 15f and 1 5g of a 
left Uichi pair which prolong and contact the front face of fixed part 15c from the end section side upper limb of 15d of 
plate-like mounting sections which connect both the moving part 15a and 15b of each other [ in an other end side ], and 
each moving part 1 5a and 1 5b. 

[0065] The base 15 is constituted identically to a base 1 1, if the point of providing each reinforcement sections 15f and 
15g is removed. Moreover, negative 15A of a base 15 will constitute each moving part 15a and 15b, as shown in 
drawin g 9 (a). As the reinforcement sections [ which are prolonged in the method of outside from the end section side at 
each flank of right and left of opening 15e of H configuration / 15f and 15g ] configuration part is provided, 
crookedness processing is carried out along with a two-dot chain line LI and L2 grade as shown in drawin g 9 (b), and 
shown in drawing 10 (a) The 4th piezo-electricity / electrostriction device lOd is formed by pasting up each piezo- 
electricity / electrostriction components 12a and 12b on the lateral surface of each moving part 15a and 15b. 
[0066] The 4th piezo-electricity / electrostriction device lOd, although the 1st piezo-electricity / electrostriction device 
10a does so the same operation effectiveness as abbreviation while having the same function, it has reinforced fixed part 
15c by each reinforcement sections 15f and 15g especially. Although it has pasted up on fixed part 15c, as the adhesion 
means, the adhesion means by adhesives, such as spot welding, sticking by pressure, a caulking, soldering, low 
attachment, an epoxy resin, and UV hardening mold resin, etc. can be used for each reinforcement sections 15f and 15g. 
Also among these adhesion means, especially spot welding is desirable. 

[0067] The 5th piezo-electricity / electrostriction device lOe shown in drawing 1 (e) belong under the category of the 
piezo-electricity / electrostriction device of the 2nd format concerning this invention. The 5th piezo-electricity / 
electrostriction device lOe differs in few parts of the configuration of a base the 4th piezo-electricity / electrostriction 
device lOd, and other configurations are the same. 

[0068] A deer is carried out. The 5th piezo-electricity / electrostriction device lOe As shown in drawing 12 (b), it is 
what consists of piezo-electricity / electrostriction components 12a and 12b of a base 16 and a couple. A base 16 Plate- 
like fixed part 16c which connects the moving part 16a and 16b of a left Uichi pair tabular [ long ], and both the moving 
part 16a and 16b of each other [ in an end section side ] with a narrow width, It consists of the reinforcement sections 
16f and 16g crooked in the shape of a flange in the inside sense from 16d of plate-Hke mounting sections which connect 
both the moving part 16a and 16b of each other [ in an other end side ], and each edge of each moving part 16a and 16b. 
[0069] The base 16 is constituted identically to a base 15, if an each reinforcement sections [ 16f and 16g ] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/16/2004 



Page 9 of 19 



configuration removes a different point from the configuration which are each reinforcement sections 15f and 15g. 
Moreover, negative 16A of a base 16 is the thing which will constitute each moving part 16a and 16b and in which each 
flank of right and left of opening 16e of H configuration is carrying out predetermined die-length projection in order, as 
shown in drawing U (a). As shown in this drawing (b) along with the two-dot chain line LI shown in dra win g 1 1 (a), 
and L2 grade, crookedness processing is carried out, and as shown in draw ing 12 (a), the 5th piezo-electricity / 
electrostriction device lOe is formed by pasting up each piezo-electricity / electrostriction components 12a and 12b on 
the lateral surface of each moving part 16a and 16b. 

[0070] In addition, in the 5th piezo-electricity / electrostriction device lOe, although the reinforcement sections 16f and 
16g are in the condition of not pasting up, as for fixed part 16c and 16d of mounting sections, it is much more desirable 
[ the sections ] to paste up on fixed part 16c and 16d of mounting sections. As an adhesion means, means, such as 
adhesion by adhesives, such as spot welding, sticking by pressure, a caulking, soldering, low attachment, an epoxy 
resin, and UV hardening mold resin, etc., are employable. Also among these adhesion means, especially spot welding is 
desirable. 

[0071] Although the 5th piezo-electricity / electrostriction device lOe does so the same operation effectiveness as 
abbreviation while having the same function, as for the 1st piezo-electricity / electrostriction device 10a, it has 
reinforced fixed part 16c and 16d of mounting sections by each reinforcement sections 16f and 16g especially. 
[0072] The 6th piezo-electricity / electrostriction device lOf shown in drawing. 1 (f), it belongs under the category of the 
piezo-electricity / electrostriction device of the 2nd format concerning this invention. Other configurations are the same 
although it differs from the 1st piezo-electricity / electrostriction device 10a the 6th piezo-electricity / electrostriction 
device lOf at the point which added the reinforcement member to the base. 

[0073] A deer is carried out. The 6th piezo-electricity / electrostriction device lOf As shown in drawing 14 (b), it is what 
consists of piezo-electricity / electrostriction components 12a and 12b of a base 17 and a couple. A base 17 Plate-like 
fixed part 17c which connects the moving part 17a and 17b of a left Uichi pair tabular [ long ], and both the moving part 
17a and 17b of each other [ in an end section side ] with a narrow width. It consists of 17f of tabular reinforcement 
members which it was infixed between end section 17d of plate-like mounting sections which connect both the moving 
part 1 7a and 1 7b of each other [ in an other end side ], and each moving part 1 7a and 1 7b sides, and were pasted up on 
the front face of fixed part 1 7c. 

[0074] Negative 17A of a base 1 7 is the thing of the same configuration as negative 1 1 A of a substrate 1 1, as shown in 
drawingj^ (a). As are shown in drawing 1 3 (b), and crookedness processing is carried out in accordance with two-dot 
chain lines LI and L2 and it is shown in drawin g 14 (a) The 6th piezo-electricity / electrostriction device lOf is formed 
by pasting up 17f of reinforcement members on the front face of fixed part 17c between end section both the moving 
part 17a and 17b sides, and pasting up each piezo-electricity / electrostriction components 12a and 12b on the lateral 
surface of each moving part 17a and 17b. The 6th piezo-electricity / electrostriction device lOf, while having the 
function that the 4th piezo-electricity / electrostriction device lOd is the same, the same operation effectiveness as 
abbreviation is done so. 

[0075] The 7th piezo-electricity / electrostriction device lOg shown in drawing 1 (g), it belongs under the category of 
the piezo-electricity / electrostriction device of the 2nd format concerning this invention. Other configurations are the 
same although the configuration of the fixed part of a base and the mounting section differs from the 1st piezo- 
electricity / electrostriction device 10a the 7th piezo-electricity / electrostriction device lOg. 
[0076] The 7th piezo-electricity / electrostriction device lOg, as shown in drawing 16 (b), it consists of piezo- 
electricity / electrostriction components 12a and 12b of a base 18 and a couple. The base 18 consists of plate-like fixed 
part 18c which connects the moving part 18a and 18b of a left Uichi pair tabular [ long ], and both the moving part 18a 
and 18b of each other [ in an end section side ] with a narrow width, and 18d of the plate-like mounting sections which 
connect both the moving part 1 8a and 18b of each other [ in an other end side ]. Fixed part 18c is carrying out 
predetermined die-length projection of the predetermined die-length projection from the end section side of both the 
moving part 1 8a and 1 8b, and the 1 8d of the mounting sections from the other end side of both the moving part 1 8a and 
1 8b. Therefore, fixed part 1 8c and 1 8d of mounting sections are expanded from fixed part 1 Ic and 1 Id of mounting 
sections in the base 1 1 of the 1st piezo-electricity / electrostriction device 10a, and they have secured a big area. 
[0077] The base 18 is constituted identically to a base 1 1, if the point that the area of fixed part 18c and 18d of mounting 
sections is expanded is removed. Moreover, negative 1 8A of a base 1 8 is that in which the part before and behind 
opening 18e of H configuration which will constitute fixed part 18c and 18d of mounting sections is carrying out 
predetermined die-length projection in order, as shown in drawing 15 (a). As shown in drawing 15 (b), crookedness 
processing is carried out in accordance with two-dot chain lines LI and L2, and as shown in drawing.l6 (a), the 7th 
piezo-electricity / electrostriction device lOg is formed by pasting up each piezo-electricity / electrostriction components 
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12a and 12b on the lateral surface of each moving part 18a and 18b. 

[0078] The 7th piezo-electricity / electrostriction device lOg, aUhough the 1st piezo-electricity / electrostriction device 
10a does so the same operation effectiveness as abbreviation while having the same function, especially, it can expand 
fixed part 18c and 1 8d of mounting sections, and can aim at amplification of the adhesion area to control-section-ed 
articles, such as amplification of the adhesion area to the gimbal of a suspension, and the magnetic head of a hard disk 
drive. 

[0079] The 8th piezo-electricity / electrostriction device 20a shown in drawin g 1 (h) belong under the category of the 
piezo-electricity / electrostriction device of the 1st format conceming this invention. As for the 1st piezo-electricity / 
electrostriction device 10a, the 8th piezo-electricity / electrostriction device 20a differs in the configuration of a base 
greatly. 

[0080] A deer is carried out, as the 8th piezo-electricity / electrostriction device 20a is shown in drawin g 18 (b), it 
consists of piezo-electricity / electrostriction components 22a and 22b of a base 21 and a couple, and the base 21 
consists of plate-Uke fixed part 21c which connects mutually long tabular moving part 21a and 21b and both moving 
part 21a and 21b of a left Uichi pair by the end section side with a narrow width. However, the mounting section does 
not possess in the other end side of both the moving part 21a and 21b. 

[0081] Negative 21 A of the base 21 concemed carries out stamping of the plate, and is having 21d of openings of a 
portal configuration formed as shown in drawing_I7 (a). 21d of openings is the thing of the configuration where at least 
notching **** opening was equipped with 3 [ 21d ] for 21d 2 and 21 d [ of both / these / slots ] other end side between 1 
or 21d2 of side slots of the shape of a straight line of the couple prolonged in an order both-ends side in the flank of 
right and left of a plate. [ 1 or 21d ] In each flank of right and left of negative 21 A, in 2, as shown in this drawing (b), 
along with the center lines LI and L2 prolonged in the longitudinal direction in the core of the width of face of 2, 21 d 
[ of these slots ] 1 or 2 Id of 2 Id [ of each side slot ] 1 or 2 Id of bases 21 is formed in the right angle by carrying out 
crookedness processing. While 21d [ of each side slot ] 1 or 21 d of side edge parts of 2 is formed in each moving part 
21a and 21b by carrying out crookedness processing of each flank of right and left of negative 21 A in this way, 2 Id part 
between 1 or 21 d2 of method slots of both sides is formed in fixed part 21c. 

[0082] Thus, as shown in the base 21 constituted by one by negative 21 A at drawin g 1 8 (a), piezo-electricity / 
electrostriction components 22a and 22b are pasted up on the lateral surface of each of those moving part 21a and 21b 
through adhesives, and the piezo-electricity / electrostriction device 20a shown in this drawing (b) are formed. Although 
the formed piezo-electricity / electrostriction device 20a are used between the other end sides of both the moving part 
21a and 21b where control-section-ed articles, such as the magnetic head, are pasted up, and it fiinctions as the piezo- 
electricity / electrostriction device of this conventional seed format similarly, since the base 21 is constituted by 
negative of one sheet 21 A in one, it does the operation effectiveness like the following so. 

[0083] That is, in the 8th piezo-electricity / electrostriction device 20a, it is the thing of the integral construction which a 
base 21 becomes fi-om negative 21 A, and since it consists of one component part, a component part can reduce the 
manday with a group of a component part, and can mitigate cost substantially while it becomes a base 21 and two kinds 
such as piezo-electricity / electrostriction components 22a and 22b and can reduce substantially the component part of 
piezo-electricity / electrostriction device 20. 

[0084] Moreover, in the 8th piezo-electricity / electrostriction device 20a, since there are very few components mark of 
a component part and there are also in jointing about that of each component parts, the variation in adhesion of each 
component parts has a nil or device property with a high precision which is not almost and was set up. [ very few ] 
[0085] Moreover, in the 8th piezo-electricity / electrostriction device 20a, if it is in the formation, the dust which does 
not take a means to cut device original recording by many parts, and is generated at the time of cutting of device original 
recording, and contamination resulting fi-om adhesion of other contaminations are not like the former. For this reason, if 
a base 21, and the piezo-electricity / electrostriction components 22a and 22b are beforehand washed on the occasion of 
the assembly of the 8th piezo-electricity / electrostriction device 20, there is almost nothing, and washing of piezo- 
electricity / electrostriction device 20a can be omitted, or the assembled piezo-electricity / electrostriction device 20a 
haye that there is no contamination or the big advantage that it can finish easily. 

[0086] Anchoring of the control-section-ed article to the 8th piezo-electricity / electrostriction device 20a etc. is 
performed by fixing to the head side inner surface 21al of both the moving part 21a and 21b, and 21bl through 
adhesives. In this case, so that clearly, if drawin g 19 which shows the piezo-electricity / electrostriction device 20c 
which is the modification of the piezo-electricity / the electrostriction device 20a concemed, and which is mentioned 
later is referred to When the height HI of device 20a is lower than the height H2 of a control-section-ed article Device 
20a and a control-section-ed article the height H3 in assembly ****** the height H2 of a control-section-ed article - 
being the same (H3=H2) - it becomes, the height HI of device 20a can be disregarded, and there is an advantage which 
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can carry out space-saving-ization further as compared with the piezo-electricity / electrostriction device of other 
gestahen of this invention. 

[0087] In addition, in the prefabricated frame structure concemed, since it is the structure which sandwiches a control- 
section-ed article in both the moving part 21a and 21b, it is necessary to set it as a width-of-face dimension and EQC 
including the thickness of the adhesives layer between which the head side inner surface 21al in both the moving part 
21a and 21b and spacing of 21bl are made to be placed with the width of face of a control-section-ed article. When this 
is neglected and the head side inner surface 21al of both the moving part 21a and 21b and spacing of 21b 1 are too 
narrow Components become impossible [ assembly ], without the ability arranging between the head side inner surface 
21al and 21bl, and with this, when the head side inner surface 21al of both the moving part 21a and 21b and spacing of 
21bl are too large conversely, a control-section-ed article becomes impossible [ assembly ], without the ability pasting 
the head side inner surface 2 1 a 1 and both of 2 1 b 1 . 

[0088] Moreover, though the head side inner surface 21al of both ttie moving part 21a and 21b and spacing of 21bl can 
be set as the width-of-face dimension which components can arrange and can be pasted up on the head side inner 
surface 21al and both of 21b 1 when taking the prefabricated frame structure concemed If the thickness of the adhesives 
layer which pastes up a control-section-ed article on each head side inner surface 21al and 21bl varies, it will become 
the cause which displacement resonance of both the moving part 21a and 21b changes, and dispersion produces in a 
device property. For this reason, it enables it to create the base 21 which carried out crookedness processing to high 
degree of accuracy by taking the press-forming means of high degree of accuracy in crookedness processing at the time 
of formation of a base 21 at a large quantity. Dispersion in the thickness of the adhesives layer which pastes up 
components on each head side inner surface 21al and 2 lb 1 is lessened as much as possible by this, and dispersion in a 
device property is considering as the thing of very small quality. 

[0089] The piezo-electricity / electrostriction device 20c which is the 1st modification which transformed the 8th piezo- 
electricity / electrostriction device 20a are shown in drawin g 19 . As for piezo-electricity / electrostriction device 20a, 
the piezo-electricity / the electrostriction device 20c concemed make a basic configuration the same, and it differs in the 
configuration with piezo-electricity / electrostriction device 20a only in that the point of moving part 21a and 21b is bent 
inside. That is, each moving part 21a and 21b has the bending section 21a2 and 21b2 in a point. Each bending section 
21a2 and 21b2 are bent about 1 80 degrees, the point of moving part 21a and 21b is formed in the inside, tiie bending 
section 21a2 and the medial surface of 21b2 have countered mutually, and both [ these ] medial surfaces serve as a 
mounting part of the control-section-ed article H. The control-section-ed article H is pasted up and attached in the 
bending section 21a2 and the medial surface of 21b2 through proper adhesives. 

[0090] In addition, since the configuration of others of the piezo-electricity / the electrostriction device 20c concemed is 
the same as piezo-electricity / electrostriction device 20a, it attaches the sign same about the same configuration 
member and the same configuration part, and omits the detailed explanation. 

[0091] A deer can be carried out, both the bending section 21a2 and 21b2 can prescribe the adhesion die length and 
adhesion area to the control-section-ed article H in the piezo-electricity / the electrostriction device 20c concemed, and 
dispersion in the adhesion die length of the control-section-ed article H between each devices and adhesion area can be 
canceled effectively. Thereby, dispersion in the value of the displacement resonance of device each resulting from 
dispersion in the adhesion die length of the control-section-ed article H and adhesion area is cancelable. 
[0092] In addition, it sets to the piezo-electricity / the electrostriction device 20c concemed. As the operation 
effectiveness of the 8th piezo-electricity / electrostriction device 20a has described, since the height HI of device 20c is 
lower than the height H2 of a control-section-ed article. The control-section-ed article H to device 20c the height H3 in a 
mounting beam condition the height H2 of a control-section-ed article - being the same (H3=H2) - it becomes, the 
height HI of a device 20 can be disregarded, and there is an advantage which can carry out space-saving-ization further 
as compared with the piezo-electricity / electrostriction device of other gestalten of this invention. 
[0093] The piezo-electricity / electrostriction device 20d which is the 2nd modification which transformed the 8th 
piezo-electricity / electrostriction device 20a are shown in drawin g 20 . The piezo-electricity / the electrostriction device 
20d concemed, a basic configuration is made the same, moving part 21a and 21b is formed in the thin band-Hke plate 
with a stage, and piezo-electricity / electrostriction device 20a has become the refraction section 21a3 which the point of 
moving part 21a and 21b deflected inside more slighfly than the subject section, and 21b3. The refraction section 21a3 
of moving part 21a and 21b and 21b3 counter mutually, are located, and these refraction sections 21a3 and both the 
medial surfaces of 21b3 serve as a mounting part of the control-section-ed article H like both the bending section 21a2 
in piezo-electricity / electrostriction device 20c, and 21b2. The control-section-ed article H is pasted up and attached in 
the refraction section 21a3 and the medial surface of 21b3 through proper adhesives. Therefore, the piezo-electricity / 
the electrostriction device 20d concemed, it fimctions as piezo-electricity / electrostriction device 20c similarly, and the 
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same operation effectiveness is done so. 

[0094] In addition, since the configuration of others (the piezo-electricity / the electrostriction device 20d concerned) is 
the same configuration as piezo-electricity / electrostriction device 20c, the same configuration member as piezo- 
electricity / electrostriction device 20c and the same configuration part attach the same sign as piezo-electricity / 
electrostriction device 20c, and omit the detailed explanation, 

[0095] The 9th piezo-electricity / electrostriction device 20b shown in drawin g 1 (i) belong under the category of the 
piezo-electricity / electrostriction device of the 2nd format concerning this invention. As for the 1st piezo-electricity / 
electrostriction device 10a, the 9th piezo-electricity / electrostriction device 20b differs in the configuration of a base 
greatly. 

[0096] A deer is carried out. The 9th piezo-electricity / electrostriction device 20b As shown in drawing 22 (b), it is 
what consists of piezo-electricity / electrostriction components 22a and 22b of a base 23 and a couple. A base 23 It is 
constituted from plate-like [ which connects fixed part 23c of a narrow width, and both the moving part 23a and 23b of 
each other / in an other end side / by plate-like / which connects the moving part 23 a and 23b of a left Uichi pair 
tabular / long / and both the moving part 23a and 23b of each other / in an end section side / with a narrow width ] by 
23d of mounting sections of a narrow width. 

[0097] Negative 23 A of the base 23 concerned carries out stamping of the plate, and is having opening 23e of an 
abbreviation square formed as shown in drawing.2 1 (a). The base 23 is formed by crooking each flank of right and left 
of negative 23 A at a right angle at each opening edge of opening 23e along with the center lines LI and L2 prolonged in 
a longitudinal direction along this opening edge, as shown in this drawing (b). While the side edge part of each opening 
edge is formed in each moving part 23a and 23b by carrying out crookedness processing of each flank of right and left 
of negative 23 A in this way, between the side edge parts of a double door opening edge is formed in fixed part 23c and 
23d of mounting sections. 

[0098] Thus, as shown in the base 23 constituted from negative 23 A by one at drawing 22 (a), piezo-electricity / 
electrostriction components 22a and 22b are pasted up on the lateral surface of each of those moving part 23a and 23b 
through adhesives, and the piezo-electricity / electrostriction device 20b shown in this drawing (b) are formed. Although 
the assembled piezo-electricity / electrostriction device 20b function as the piezo-electricity / electrostriction device of 
this conventional seed format similarly, since the base 23 is constituted by negative of one sheet 23 A in one, it does so 
the same operation effectiveness as the 1st piezo-electricity / electrostriction device 10a and the 8th piezo-electricity / 
electrostriction device 20a, and abbreviation. 

[0099] Although fixed part 23 c and 23d of mounting sections of the 9th piezo-electricity / the electrostriction device 20b 
concemed are small and the adhesion area to an actuator or a control-section-ed article is small, when the means which 
can join components firmly in a small adhesion area like spot welding, for example can be taken, a large fixed part and 
the mounting section will act as excessive **** (mass). The 9th piezo-electricity / the electrostriction device 20b 
concemed are different at this point in other piezo-electricity / electrostriction devices 10a- lOg, can set up a part and 
resonance frequency without excessive mass highly, and has the advantage which can accelerate actuation of an 
actuator. 

[0100] In the piezo-electricity / electrostriction devices 10a- lOg conceming each above-mentioned operation gestalt, 
and 20a-20d Although each openings 1 le-18e, and 2 Id and 23 e are pierced simultaneously and formed at the time of 
stamping in each bases 11-18 and the punching structure adopted as a negative which forms 21 and 23 About each 
openings 1 le-18e of these negatives, and 21d and 23e, the negative pierced by the predetermined configuration can be 
formed with perforating process means, such as means other than a blanking means, for example, laser beam machining, 
an electron discharge method, drilling, ultrasonic machining, and etching. In these perforating process means, although 
weld flash may occur in a hole processing end face, weld flash is easily removable by etching processing or blasting 
processing with means other than etching. 

[0101] Moreover, a folding include angle has the desirable thing of each piezo-electricity / electrostriction devices 10a- 
lOg, bases (20a-20d) 11, 13-18, moving-part 1 la that constitutes 21 and 23, and 1 lb- it is supposed to fixed part 1 lc~ 
and 1 Id [ of mounting sections ]- that it is almost vertical, and whenever [ crossed-axes-angle ] is more preferably 
made into 90**1 time 90**5 times 90**10 degrees. Moving part 11a and lib ~ If a folding include angle shifts from 90 
degrees, the variation rate of the influence direction will become large. In addition, above-mentioned sign — means 
having omitted other corresponding signs of a part, and it is using it in order to make a publication simple. 
[0102] About the bases 11-18 which crookedness processing was carried out and were formed, and 21 and 23, it is 
desirable to give ultrasonic cleaning which uses a detergent, an organic solvent, etc. In ultrasonic cleaning, since a base 
does not break even if it strengthens power, dirt is easily removable with strong ultrasonic cleaning of power. 
[0103] Moreover, although a base, and piezo-electricity / electrostriction component are formed in an exception object. 
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respectively and each piezo-electricity / electrostriction component are constituted from each piezo-electricity / 
electrostriction devices 10a- 1 Og, and 20a-20d by pasting the moving part of a base The part which serves as moving part 
of the negative before forming in a base in the piezo-electricity / electrostriction device concerning this invention, Or 
piezo-electricity / electrostriction component can be directly formed in the moving part of a base at a base by forming 
membranes with means, such as a spatter, and CVD, MBE, or forming piezo-electricity / electrostriction layer, and an 
electrode with a sol gel process. 

[0104] The piezo-electricity / electrostriction devices 10a- lOg concerning each above-mentioned operation gestalt, and 
the piezo-electricity / electrostriction components 12a, 12b, 22a, and 22b which constitute 20a-20d are equipped with 
the electrode of the couple for impressing electric field to piezo-electricity / electrostriction layer, and this, and are 
piezo-electricity / electrostriction components, such as a uni-morph mold and a bimorph mold. Especially, the piezo- 
electricity / electrostriction component of a uni-morph mold are excellent in the stability of the variation rate to derive, 
and since it is advantageous for lightweight-izing, it is suitable as a component part of piezo-electricity / electrostriction 
device. 

[0105] The piezo-electricity / electrostriction components 31-34 of several examples which are adopted as drawing 23 
and drawing 24 suitable for piezo-electricity / electrostriction devices 10a- lOg, and the piezo-electricity / electrostriction 
components 12a, 12b, 22a, and 22b that constitute 20a-20d are shown. 

[0106] The piezo-electricity / electrostriction component 31 shown in drawing 23 (a) are the things of one layer system 
one piezo-electricity / electrostriction layer are [ layer system ], and consists of the 1st and 2nd electrode 31b and 31c of 
piezo-electricity / electrostriction layer 31a, and a vertical couple, and terminals 3 Id and 3 le of a couple. The piezo- 
electricity / electrostriction component 32 shown in this drawing (b) are the things of the two-layer structure where 
piezo-electricity / electrostriction layer is two-layer, and consists of piezo-electricity / electrostriction layers 32a and 
32b, both piezo-electricity / electrostriction layer 32a, 1st electrode 32c that intervenes among 32b, 32d of the 2nd 
electrode which surrounds the lateral surface of both piezo-electricity / electrostriction layers 32a and 32b, and terminals 
32e and 32f of a couple. 

[0107] Moreover, the piezo-electricity / electrostriction components 33 and 34 which are shown in drawing 24 are the 
things of four layer systems four piezo-electricity / electrostriction layers are [ layer systems ]. The piezo-electricity / 
electrostriction component 33 shown in this drawing (a) consist of the 1st and 2nd electrode 33e and 33f which 
intervenes between piezo-electricity / electrostriction layers 33a, 33b, 33c, and 33d, and these both piezo-electricity / 
electrostriction layers, and is surrounded, and terminals 33g and 33h of a couple. Moreover, it consists of the 1st and 
2nd electrode 34e and 34f which piezo-electricity / electrostriction component 33 differs in the arrangement part of a 
terminal, and the piezo-electricity / electrostriction component 34 shown in this drawing (b) intervene between piezo- 
electricity / electrostriction layers 34a, 34b, 34c, and 34d, and these both piezo-electricity / electrostriction layers, and is 
surrounded, and terminals 34g and 34h of a couple. 

[0108] Each these piezo-electricity / electrostriction components 31-34 are suitably adopted according to the application 
of piezo-electricity / electrostriction device as the piezo-electricity / electrostriction components 12a, 12b, 22a, and 22b 
of each piezo-electricity / electrostriction device. 

[0109] Although electrostrictive ceramics is used for the piezo-electricity / electrostriction layer which constitutes each 
piezo-electricity / electrostriction components 31-34, it is also possible to use the electrostriction ceramics, strong 
dielectric ceramics, the antiferroelectric ceramics, etc. However, when using piezo-electricity / electrostriction device 
for magnetic-head positioning of a hard disk drive etc., since linearity with the amount of displacement of the mounting 
section, driver voltage, or output voltage is important, it is desirable to use the small ingredient of distortion hysteresis. 
It is desirable that a coercive electric field uses an ingredient lOkV [/mm ] or less. 

[01 10] Specifically as an ingredient for forming piezo-electricity / electrostriction layer, independence, such as lead 
zirconate, lead titanate, magnesium niobic acid lead, zinc niobic acid lead, manganese niobic acid lead, antimony 
stannic-acid lead, manganese tungstic-acid lead, cobalt niobic acid lead, barium titanate, a titanic-acid sodium bismuth, 
niobic acid potassium sodium, and a tantalic acid strontium bismuth, or such proper mixture can be mentioned. The 
ingredient which uses lead zirconate, lead titanate, and magnesium niobic acid lead as a principal component especially, 
or the ingredient which uses a titanic-acid sodium bismuth as a principal component is suitable. 
[01 1 1] A proper ingredient can be added into the ingredient for forming piezo-electricity / electrostriction layer, and the 
property of piezo-electricity / electrostriction layer can be adjusted to it. As add-in material, the independence of oxides, 
such as a lanthanum, calcium, strontium, molybdenum, a tungsten, barium, niobium, zinc, nickel, manganese, caesium, 
cadmium, chromium, cobalt, antimony, iron, an yttrium, a tantalum, a lithium, a bismuth, and tin, or the ingredient 
which serves as an oxide eventually, or such proper mixture can be mentioned. 

[0112] For example, there is an advantage which can adjust a coercive electric field and a piezo-electric property by 
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making the lead zirconate which is a principal component, lead titanate, magnesium niobic acid lead, etc. contain a 
lanthanum and strontium. In addition, addition of ingredients which are easy to vitrify, such as a silica, should be 
avoided. It is because ingredients which are easy to vitrify, such as a silica, tend to react with piezo-electricity / 
electrostriction layer at the time of heat treatment of piezo-electricity / electrostriction layer, the presentation is changed 
and a piezo-electric property is degraded. 

[01 13] The electrode which constitutes each piezo-electricity / electrostriction components 31-34 is a solid-state at a 
room temperature, and it is desirable to be formed with the metallic material excellent in conductivity. As a metallic 
material, the simple substance of metals, such as aluminum, titanium, chromium, iron, cobalt, nickel, copper, zinc, 
niobium, molybdenum, a ruthenium, palladium, a rhodium, silver, tin, a tantalum, a tungsten, iridium, platinum, gold, 
and lead, or the alloy of these metals can be mentioned. Moreover, the cermet ingredient which makes these metallic 
materials come to distribute the ceramics of the same ingredient as piezo-electricity / electrostriction layer or a different 
ingredient can also be used. 

[0114] Each piezo-electricity / electrostriction components 31-34 are in the condition which carried out the laminating 
of piezo-electricity / electrostriction layer, and each electrode of each other, and it is desirable to form by calcinating in 
one. In this case, it is desirable to adopt as an electrode what consists of refractory metal ingredients, such as platinum, 
palladium, or these alloys, and the electrode which consists of a cermet ingredient which is the mixture of a refractory 
metal ingredient, and the formation ingredient of piezo-electricity / electrostriction layer and other ceramic ingredients. 
As for the thickness of an electrode, it is desirable to have the shape of a thin thin film as much as possible from 
becoming the factor which affects the variation rate of piezo-electricity / electrostriction component. For this reason, in 
order for the electrode which is calcinated by piezo-electricity / electrostriction layer, and one, and is formed in them to 
serve as the shape of a thin thin film as much as possible, as for the ingredient which forms an electrode, it is desirable 
to use it with the gestalt of a metal paste, for example, a golden resinate paste, a platinum resinate paste, a silver resinate 
paste, etc. 

[01 15] The thickness of each piezo-electricity / electrostriction components 31-34 has the desirable range of 40 
micrometers - 180 micrometers, when using it as the piezo-electricity / electrostriction components 1 2a, 12b, 22a, and 
22b of the piezo-electricity / electrostriction device of each operation gestalt. The miniaturization of a device becomes 
difficult when it is easy to damage during handling when thickness is less than 40 micrometers, and thickness exceeds 
180 micrometers. Moreover, like piezo-electricity / electrostriction components 33 and 34, by considering as multilayer 
structure, piezo-electricity / electrostriction component makes the output increase, and can aim at amplification of the 
variation rate of a device. Moreover, since the rigidity of a device improves by making piezo-electricity / electrostriction 
component into multilayer structure, the resonance frequency of a device becomes high and there is an advantage which 
can accelerate displacement actuation of a device. 

[0116] Each piezo-electricity / electrostriction components 31-34 are created with the means which cuts down many 
negatives of the large area which carries out the laminating of piezo-electricity / electrostriction layer, and the electrode 
by printing or tape forming, and comes to calcinate them in a predetermined dimension by the dicer, the sheer, a wire 
saw, etc. Since it is thin and the degree of hardness is low as compared with a well-known ceramic base, piezo- 
electricity / electrostriction components 3 1-34 can set up the cutting speed of a negative quickly, and can carry out 
processing processing at a large quantity at high speed. 

[0117] Each piezo-electricity / electrostriction components 31-34 are simple platy structures, and easily [ handling ], 
since surface area is small, there is little coating weight of dirt and they tend to remove dirt. However, since piezo- 
electricity / electrostriction component makes a ceramic ingredient a subject, it needs to set up suitable washing 
conditions in ultrasonic cleaning. In the piezo-electricity / electrostriction component started from the negative, after 
carrying out precision washing by US washing, it is desirable among atmospheric air to remove thoroughly the moisture 
which has entered into the detailed pore of a ceramic ingredient, and the organic substance by heat-treating at 100 
degrees C - 1000 degrees C. 

[01 18] As the piezo-electricity / electrostriction devices 10a- lOg conceming each operation gestalt, and the piezo- 
electricity / electrostriction components 12a, 12b, 22a, and 22b which constitute 20a-20d When adopting each piezo- 
electricity / electrostriction components 31-34, as an adhesion means against the base of each piezo-electricity / 
electrostriction components 3 1-34 It is desirable to use the adhesives of inorganic systems, such as resin system 
adhesives, such as an epoxy resin, UV resin, and hot melt adhesive, and glass, cement, solder, low material, and it can 
also use what mixed metal powder and ceramic powder in resin system adhesives. As for the degree of hardness of 
adhesives, 80 or more are desirable at Shore D. 

[0119] In addition, in the part of the front face which the piezo-electricity / electrostriction component in a base paste 
up, it is desirable to perform split-face processing of blasting, etching, plating, etc. beforehand. By making surface 
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roughness like jointing into about Ra=0.1micrometer-5micrometer, adhesion area can be extended and bond strength 
can be raised. In this case, the one where the front face like jointing by the side of piezo-electricity / electrostriction 
component is also coarser is desirable. It is made not to arrange an electrode on the front face of the piezo-electricity / 
electrostriction layer of the lowest layer to flow through an electrode with a base. 

[0120] In using solder and low material, in order to improve wettability as adhesives, it is desirable to arrange the 
electrode layer of a metallic material on the front face of piezo-electricity / electrostriction component. As for the 
thickness of adhesives, it is desirable that it is the range of 1 micrometer - 50 micrometers. Although the thinner one of 
the thickness of adhesives is desirable in respect of the point of reducing the variation rate of a device, and dispersion of 
the resonance characteristic, and space-saving-izing, in order to secure properties, such as bond strength, a variation 
rate, and resonance, the optimal thickness is set up for every adhesives to adopt. 

[0121] In case piezo-electricity / electrostriction component is pasted up on a base, as the electrode of piezo-electricity / 
electrostriction component becomes the fixed part side of a base, it pastes up so that piezo-electricity / electrostriction 
component may start the crookedness location of a fixed part thoroughly. Although it is desirable to make it in 
agreement with the edge by the side of the fixed part of a base, and to paste up, in order to make easy connection 
between the terminal of piezo-electricity / electrostriction component, and an external terminal, piezo-electricity / 
electrostriction component may make piezo-electricity / electrostriction component project from the edge of a base to 
the method of outside, and may be pasted up. However, since it is easy to damage as compared with the base which is 
metal, piezo-electricity / electrostriction component needs caution for handling. 

[0122] Drawing 25 shows the example which adopted piezo-electricity / electrostriction component 34 as each piezo- 
electricity / electrostriction components 12a and 12b in the 1st piezo-electricity / electrostriction device 10a which 
belongs under the category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention. 
Below, the configuration of the piezo-electricity / electrostriction device concerning this invention, actuation, the 
operation effectiveness, etc. are explained to a detail based on the 1st piezo-electricity / the electrostriction device 10a 
concerned as an example of representation which has the basic configuration of the piezo-electricity / electrostriction 
device applied to this invention in the 1st piezo-electricity / electrostriction device 10a of the operation gestalt 
concemed. 

[0123] In the piezo-electricity / the electrostriction device 10a concemed, when a part of piezo-electricity / 
electrostriction component 34 are located in fixed part 1 Ic of a base 1 1, as shown in drawing 26 The minimum distance 
between the boundary sections of the 1 Id [ of mounting sections ] boundary section and fixed part 1 Ic in the moving 
part 11a and 1 lb of a couple is set to La. When setting distance of the shorter one from a boundary part with 1 Id of 
mounting sections, and moving part 12a and 12b to each electrodes [ of piezo-electricity / electrostriction component 
34 / 34e and 34f ] one of edges to Lb, it is desirable that (1 -Lb/La) is 0.4 or more, and they are 0.5-0.8 much more 
preferably. When this value is less than 0.4, the large variation rate of a device cannot be taken. When this value is 0.5- 
0.8, it is easy to attain the variation rate of a device, and coexistence of resonance. In this case, the configuration which 
pastes up piezo-electricity / electrostriction component 34 can also be taken only to one side of moving part 12a and 
12b, and a more desirable operation gestalt can be told to it. In addition, it is also the same as when located in the part a 
part of whose piezo-electricity / electrostriction component 34 are 1 Id of mounting sections. 
[0124] In the piezo-electricity / the electrostriction device 10a concemed, impression of an each electrodes [ of both 
piezo-electricity / electrostriction component 34 / 34e and 34f ] electrical potential difference is performed through each 
terminals 34g and 34h. 34g of terminals [ as opposed to one electrode 34e in an each terminals / 34g and 34h / location ] 
is formed in the back twist of fixed part 1 Ic, and 34h of terminals to 34h of electrodes of another side is formed in the 
wall twist of fixed part 11c. One of the terminals 34g and 34h can be made to be able to share with the ground of a base 
1 1 between making it flow with a base 11, and can be omitted by it. Even if the width of face of the piezo-electricity / 
electrostriction component 34 to paste up does not need to be the same as the width of face of jointing of a base 1 1 
(about jointing of moving part 11a and 1 lb) and it differs, it is satisfactory in any way on the fiinction of a device. 
[Ol25] The piezo-electricity / the electrostriction device 10a concemed are formed by SUS304 of 40 micrometers of 
board thickness in a base 1 1 , and is formed in the overall length of 1 .9mm, and magnitude with a fiill of 1 .5mm. The 
piezo-electricity / electrostriction component 34 adopted as piezo-electricity / electrostriction components 12a and 12b 
are the four-layer structures which used PZT, and the piezo-electricity / electrostriction layers [ 34a-34d ] thickness of 
one layer is 15 micrometers and the thin film with which 3 -micrometer platinum and each terminals 34g and 34h consist 
of a golden paste in each electrodes 34e and 34f Each piezo-electricity / electrostriction component 34 are pasted up on 
the lateral surface of each moving part 11a and 1 lb with the heat-curing epoxy resin adhesive of 1 liquid. 
[0126] In the piezo-electricity / the electrostriction device 10a concemed constituted in such magnitude, when the 
variation rate of 1 Id of mounting sections at the time of making piezo-electricity / electrostriction component 34 drive 
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by the IkHz sine wave of driver voltage 20**20V was measured, it was **1.5 micrometers. Moreover, it was 45kHz 
when the resonance frequency which carries out the sweep of the frequency as sinusoidal-voltage* *0.5V, and shows the 
maximum of a variation rate was measured. 

[0127] Next, actuation of the piezo-electricity / electrostriction device concerning this invention is explained based on 
the above-mentioned 1st piezo-electricity / electrostriction device 10a. 

[0128] the condition which shows the piezo-electricity / the electrostriction device 10a concerned in drawin g 26 at the 
time of un-operating [ the electrical potential difference is not impressed to each piezo-electricity / electrostriction 
components 12a and 12b (34) to operate ] - it is - the major axis m of piezo-electricity / electrostriction device 10a 
(major axis of fixed part 1 Ic), and the medial axis n of 1 Id of mounting sections - about ~ I am doing one. As it is in 
this condition, for example, is shown in the wave form chart of drawing 27 (a), electrode 34e of the couple in one piezo- 
electricity / electrostriction component 12b and the sine wave Wb which has tiie predetermined bias potential Vb in 34f 
are applied, and as shown in this drawing (b), the sine wave Wa from which a phase differs about about 1 80 degrees is 
applied to the electrodes 34e and 34f of the couple in the piezo-electricity / electrostriction component 12a of another 
side in said sine wave Wb. 

[0129] A deer is carried out and the piezo-electricity / electrostriction layers 34a-34d in one piezo-electricity / 
electrostriction component 12b carry out contraction displacement in the direction of a principal plane in the phase 
where the electrical potential difference of maximum was impressed, as opposed to the electrodes 34e and 34f of the 
couple in one piezo-electricity / electrostriction component 12b. 

[0130] Since the stress which makes it bend rightward [ graphic display ] (the direction of arrow-head A) to one 
moving-part 1 lb occurs in the piezo-electricity / the electrostriction device 10a concemed by this as shown, for example 
in dmwing 28 , moving-part 1 lb bends in this direction. In this case, since the electrodes 34e and 34f of the couple in 
the piezo-electricity / electrostriction component 12a of another side will be in the condition that an electrical potential 
difference is not impressed, moving-part 1 la of another side follows bending of one moving-part 1 lb, and bends in 
moving-part 1 lb and this direction. Consequently, both the moving part 11a and 1 lb displaces rightward [ graphic 
display ] to the major axis m of piezo-electricity / electrostriction device 10a. The amount of displacement of this 
variation rate changes according to the maximum of applied voltage to each piezo-electricity / electrostriction 
components 12a and 12b. The amount of displacement becomes large, so that the maximum of an electrical potential 
difference becomes large. 

[0131] When the piezo-electricity / electrostriction ingredient which has a high coercive electric field as a layers [ which 
constitute piezo-electricity / electrostriction component 34 especially / the piezo-electricity / electrostriction layers 34a- 
34d ] component are adopted, you may make it adjust said bias potential so that the level of the minimum value may 
turn into negative level slightly as shown in the wave of the two-dot chain line of dra wing 27 (a) and (b). In this case, 
the stress of the bending direction of one moving-part 1 lb and this direction occurs in moving-part 1 la of another side, 
and the piezo-electricity's / electrostriction component's to which the bias potential's of negative level is impressed, for 
example, another side's, actuation of piezo-electricity / electrostriction component 12a enables it to enlarge more the 
amount of displacement which is 1 Id of mounting sections. The piezo-electricity / electrostriction components 12a and 
12b to which the bias potential of negative level is impressed can give the function to support the piezo-electricity / 
electrostriction components 12b and 12a which serve as a subject of displacement actuation, by using the wave shown 
according to the thing two-dot chain line in drawing 27 (a) and (b), if it puts in another way. 

[0132] Thus, in the piezo-electricity / the electrostriction device 10a concemed, since a variation rate with minute piezo- 
electricity / electrostriction components 12a and 12b will be amplified by big displacement actuation using bending of 
both the moving part 1 la and 1 lb and will be transmitted to both the moving part 1 la and 1 lb, 1 Id of mounting 
sections becomes possible [ carrying out a variation rate greatly to the major axis m of piezo-electricity / electrostriction 

device 10a ]. 

[0133] In the piezo-electricity / the electrostriction device 10a concemed, in order to demonstrate the function much 
more certainly, considering as following is desirable. That is, in order to make displacement actuation of 1 Id of 
mounting sections into a positive thing, it is desirable to make or more [ of thickness b of moving part 1 la and 1 lb ] 
into 1/2 distance Ld the amount of [ of piezo-electricity / electrostriction components 12a and 12b / Lc ] substantial 
actuator starts fixed part 1 lc or 1 Id of mounting sections, moreover, the ratio of the distance c between the walls of 
moving part 1 la and 1 lb (distance of X shaft orientations), and the width of face d of moving part 1 la and 1 lb (distance 
of Y shaft orientations) - it constitutes so that c/d may be set to 0.5-20. the ratio concemed ~ c/d is 1-15 preferably and 
is 1-10 still more preferably, the ratio concemed - the default value of c/d - the variation rate of 1 Id of mounting 
sections - it is the convention based on having enlarged the amount and having carried out leaming of the ability 
obtaining the variation rate in an X-axis-Z axial plane dominantly. 
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[0134] a ratio with the distance c between substantial movable die-length e (distance of Z shaft orientations) in the 
moving part 11a and 1 lb of an overall length eO, and the wall of moving part 11a and 1 lb - e/c is 0.5-10 preferably and 
is 0.5-5 still more preferably. The short thing of the die length fl (distance of Z shaft orientations) of the connection 
section with 1 Id of mounting sections and moving part 1 la and 1 lb and the die length f2 (distance of Z shaft 
orientations) of the connection section of fixed part 11c and moving part 11a and 1 lb is desirable. By shortening 1 Id of 
mounting sections, lightweight-izing of a device and buildup of resonance frequency can be aimed at. However, in order 
to secure the rigidity of X shaft orientations of 1 Id of mounting sections and to make the variation rate into a positive 
thing, it is desirable to make preferably the ratio fl with thickness b of moving part 11a and 1 lb / f2 [ b and ]fb or more 
into five two or more. Moreover, distance ely to distance elx and fixed part LI to 1 Ic or 1 Id of mounting sections from 
the crookedness location LI of a base 1 1 to moving-part 12a is >(el x/h) 1 and >(el y/b) 1, and it is desirable that it is 
two or more, respectively. 

[0135] As for the actual size like each part of the piezo-electricity / the electrostriction device 10a concemed, it is 
important to set up the adhesion area of 1 Id of mounting sections for attaching components and fixed part 1 Ic in 
consideration of the reinforcement of the whole adhesion area for anchoring and a whole device, such as adhesion area 
for attaching in other members and a terminal for electrodes, endurance, the required amount of displacement and 
resonance nature, driver voltage, etc. 

[0136] Specifically, 100 micrometers - 2000 micrometers of distance c between the walls of moving part 11a and 1 lb 
are 200 micrometers - 1600 micrometers still more preferably preferably. 50 micrometers - 2000 micrometers of width 
of face d of moving part 1 la and 1 lb are 100 micrometers - 500 micrometers still more preferably preferably, thickness 
b of moving part 11a and 1 lb - the variation rate to Y shaft orientations - the influence which is a component — 
relation with the width of face d of moving part 11a and 1 lb is d>b, and is 10 micrometers - 80 micrometers still more 
preferably 2 micrometers - 300 micrometers preferably so that a variation rate can control effectively. 
[0137] 200 micrometers - 3000 micrometers substantial movable die-length e in moving part 1 la and 1 lb is 300 
micrometers - 2000 micrometers still more preferably preferably. The connection die length fl with 1 Id of mounting 
sections and moving part 11a and 1 lb and 50 micrometers - the 2000 micrometers of the connection die length f2 of 
fixed part 11c and moving part 1 la and 1 lb are 100 micrometers - 1000 micrometers still more preferably preferably. 
[0138] distance elx from the crookedness location LI of a base 1 1 to moving-part 12a - desirable - 1 micrometer - 300 
micrometers and a pan - desirable - 5micrometer- it is 80 micrometers. Moreover, 1 micrometer - 1000 micrometers 
distance ely from the crookedness location LI of a base 1 1 to fixed part 1 Ic or 1 Id of mounting sections is 5 
micrometers - 500 micrometers preferably. In addition, the distance (distance corresponding to distance ely) from the 
distance (distance corresponding to distance elx) from the crookedness location L2 of a base 1 1 to moving-part 12a and 
the crookedness location L2 of a base 1 1 to fixed part 1 Ic or 1 Id of mounting sections is the same as that of distance 
elx and distance ely. 

[0139] The outstanding effectiveness that actuation by the low battery is possible and the variation rate of Y shaft 
orientations over the variation rate of X shaft orientations can be controlled to 5% or less is done so by setting up 
suitably the variation rate of Y shaft orientations [ as opposed to the variation rate of X shaft orientations by constituting 
the piezo-electricity / the electrostriction device 10a concemed in this way ] within the limits of the above-mentioned 
rate of a proportion, and a actual size, although it can avoid exceeding 10%. If it puts in another way, 1 Id of mounting 
sections will be substantially displaced to 1 of X shaft orientations shaft orientations, they are excellent in high-speed 
responsibility, and have the outstanding property that a big variation rate is obtained by the low battery. 
[0140] Moreover, in the piezo-electricity / the electrostriction device 10a concemed, since the base 1 1 which is the main 
configuration member is presenting the characteristic configuration, moving part 11a and 1 lb is in a rectangular 
condition mostly to fixed part He and 1 Id of mounting sections and it fimctions like a rib, the rigidity of Y shaft 
orientations of a device can be set up highly. For this reason, in the piezo-electricity / the electrostriction device 10a 
concemed, actuation of 1 Id of mounting sections can be selectively generated only in a flat surface (inside of an X-axis- 
Z axial plane), and actuation in the Y-axis-Z axial plane of 1 Id of mounting sections and actuation of the so-called 
influence direction can be controlled. 

[0141] In addition, in the device conceming this invention, it is also possible by devising the configurations of the fixed 
part of a base, and the mounting section to unify the gimbal of the suspension of a hard disk drive and the base of a 
device. 

[0142] In addition, two modifications of the 1st piezo-electricity / electrostriction device 10a are shown in draAving 29 
and drawing 30 . Fundamentally, although the piezo-electricity / electrostriction device ten al conceming both these 
modifications, and ten a2 are the same configurations as the 1st piezo-electricity / electrostriction device 10a In piezo- 
electricity / electrostriction device ten al fixed part 1 Ic of a base 1 1 and mounting section lid mostiy in the center 
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section the hollow section 1 Icl of a circle configuration and 1 Idl form in press forming - having -****-- moreover, 
piezo-electricity / electrostriction device ten a2 - setting - fixed part 1 Ic of a base 11, and 1 Id of mounting sections - 
mostly, the through hole 1 lc2 of a circle configuration and 1 ld2 pierce in the center section, and it is formed in it by 
processing. 

[0143] In piezo-electricity / electrostriction device ten al, the hollow section 1 Icl prepared in fixed part 1 Ic of a base 
1 1 and 1 Id of mounting sections and 1 Idl It is what functions that the adhesives for pasting up the components attached 
in fixed part 1 Ic and 1 Id of mounting sections should be held. While being able to make the bond strength to 
components increase with the hollow section 1 Icl and the adhesives held in 1 lid, the flash fi-om the cohesive site of 
adhesives can be prevented. 

[0144] Moreover, in piezo-electricity / electrostriction device ten a2, by 1 Id, 2 can function as positioning criteria in the 
case of the assembly (adhesion) of a fixed part 1 Ic and 1 Id [ of moxmting sections ] component, can raise [ the through 
hole 1 lc2 prepared in fixed part 1 Ic of a base 11, and 1 Id of mounting sections, and ] the assembly precision in an after 
process, and the yield of a product can be raised. 

[0145] The 10th piezo-electricity / electrostriction device 20e shown in drawing 1 (j) and (k), and the 1 1th piezo- 
electricity / electrostriction device 20f are the piezo-electricity / electrostriction device which belongs under the category 
of the piezo-electricity / electrostriction device of the 3rd format conceming this invention. Each these piezo-electricity / 
electrostriction devices 20e and 20f The fixed part which connects the moving part of a left Uichi pair, and both [ these ] 
moving part of each other [ in an end section side ] as shown in drawing 31 and drawing 32 , The base which has the 
mounting section which connected both [ these ] moving part of each other [ in an other end side ], and has been 
separated mutually [ said fixed part ], and the mounting section and the connection section which surrounds the 
mounting section, each moving part, and a fixed part by one, It considers as a basic configuration providing the piezo- 
electricity / electrostriction component arranged in one [ at least ] side face of both the moving part of this base, and the 
piezo-electricity / electrostriction device of each of other operation gestalt differ in the configuration of a base greatly. 
[0146] The base 24 which constitutes the 10th piezo-electricity / electrostriction device 20e shown in drawing 31 
possesses connection section 24e of fixed part 24c which connects the moving part 24a and 24b of a left Uichi pair, and 
both the moving part 24a and 24b of each other [ in an end section side ], 24d of mounting sections which connect both 
the moving part 24a and 24b of each other [ in an other end side ], 24d of mounting sections, and one. 
[0147] The base 24 concemed is the thing of the configuration by which the connection section is added to the base 18 
which constitutes the 7th piezo-electricity / electrostriction device lOg, connection section 24e of a base 24 is presenting 
plate-like [ which has 1 24f of rectangular openings in the center section ], and moving part 24a and 24b, fixed part 24c, 
and 24d of mounting sections are located in the state of one in 24f 1 of openings. In the connection section 24e 
concemed, the main configuration part of a base 24 is surrounded and the edges-on-both-sides section 24el of 
connection section 24e and 24e2 have the spring function. 

[0148] As shown in drawing 32 (a), negative 24 A of a base 24 24f of openings of the shape of a rectangle which will 
constitute connection section 24e 1, It has 2 24f of openings of the shape of a portal which will constitute moving part 
24a and 24b, fixed part 24c, and 24d of mounting sections in one, and the base 24 shown in this drawing (b) is formed 
by carrying out crookedness processing in accordance with the two-dot chain lines LI and L2 shown in this drawing (a). 
Thus, the 10th piezo-electricity / electrostriction device 20e shown in drawing 3.1 are formed in the formed base 24 by 
pasting up each piezo-electricity / electrostriction components 22a and 22b on the lateral surface of each moving part 
24a and 24b. 

[0149] The 7th piezo-electricity / electrostriction device lOg, since the 10th piezo-electricity / the electrostriction device 
20e concemed possess in one connection section 24e which has a spring function especially although it does so the same 
operation effectiveness as abbreviation while having the same function, it can operate the connection section 24e 
concemed as a gimbal of the suspension which constitutes a hard disk drive. If it puts in another way, the base 24 
concemed has the function of a gimbal collectively. 

[0150] The base 25 which constitutes the 1 1th piezo-electricity / electrostriction device 20f shown in drawin g 33 
possesses connection section 25e of fixed part 25c which connects the moving part 25a and 25b of a left Uichi pair, and 
both the moving part 25a and 25b of each other [ in an end section side ], 25d of mounting sections which connect both 
the moving part 25a and 25b of each other [ in an other end side ], 25d of mounting sections, and one. 
[0151] The base 25 concemed is the thing of the configuration by which the connection section is added to the base 18 
which constitutes the 7th piezo-electricity / electrostriction device lOg. Connection section 25e of a base 25 While 
having 1 25f of portal-like openings in the center section, plate-like [ which has 2 25f of openings of the shape of a 
rectangle by which the end side was opened at the point side ] is presented, and moving part 25a and 25b, fixed part 25c, 
and 25d of mounting sections are located in the state of one in 25f 2 of openings. In the connection section 25e 
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concerned, the main configuration part of a base 25 is surrounded and the edges-on-both-sides section 25el of the 
outside of connection section 25e, 25e2 and the inside edges-on-both-sides section 25e3, and 25e4 have the spring 
function. 

[0152] As shown in drawing 34 (a), negative 25A of a base 25 25f of 25f openings of the shape of 1 and a rectangle of 
openings of the shape of a portal which will constitute connection section 25e 2, It has 3 25f of openings of the shape of 
a portal which will constitute moving part 25a and 25b, fixed part 25c, and 25d of mounting sections in one, and the 
base 25 shown in this drawing (b) is formed by carrying out crookedness processing in accordance with the two-dot 
chain lines LI and L2 shown in this drawing (a). Thus, the 1 1th piezo-electricity / electrostriction device 20f shown in 
drawing 33 are formed in the formed base 25 by pasting up each piezo-electricity / electrostriction components 22a and 
22b on the lateral surface of each moving part 25a and 25b. 

[0153] The 1 1th piezo-electricity / the electrostriction device 20f concemed, since connection section 25e which has a 
spring function especially is provided in one although the same operation effectiveness as abbreviation is done so while 
having the function that the 7th piezo-electricity / electrostriction device lOg is the same, the connection section 25e 
concemed can be operated as a gimbal of the suspension which constitutes a hard disk drive. If it puts in another way, 
the base 25 concemed has the function of a gimbal collectively. Moreover, in the 1 1 piezo-electricity / the 
electrostriction device 20f concemed, since it has a higher spring function as compared with the 10th piezo-electricity / 
electrostriction device 20e, the function of a gimbal can be demonstrated more exactly. 

[0154] Drawing .35 shows the hard disk drive 40 which carried the 10th piezo-electricity / electrostriction device 20e 
which is the piezo-electricity / electrostriction device of the 3rd format conceming this invention. The hard disk drive 40 
concemed is the well-known thing equipped with the suspension, on the base 41, it has the voice coil 42 and the magnet 
43, and the suspension 45 which carried the 10th piezo-electricity / electrostriction device 20e in the arm 44 prepared on 
the base 41 is attached. In addition, a sign 46 shows a magnetic disk. 

[0155] A deer is carried out, the magnetic head 47 (slider) is fixed through adhesives on fixed part 24c of a base 24, and 
the 10th piezo-electricity / the electrostriction device 20e concemed are being fixed to the rear- face side of a suspension 
45 with means, such as spot welding, in the rear-face side by the side of 24d of mounting sections in connection section 
24e of a base 24, as shown in drawin g 36 . With such mounting structure of the 10th piezo-electricity / the 
electrostriction device 20e concemed, connection section 24e of a base 24 has the function of the conventional gimbal, 
and there is an advantage which can omit the activity of the conventional gimbal in loading to the suspension 45 of the 
10th piezo-electricity / the electrostriction device 20e concemed. 
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\t. mi (^n^ns.m./nM'rn-^ 7. * ^ t tt*:^!?^ 

x/t'f ;^ tc* o Ttt*^^ 2 ©iSjS:^ft ft J: 

[0 0 4 1] 

^tWRlftep. c:tie>M^l!)SPS:-S8ffl5#JtcTSi/^Jc 

[0 0 4 2] 01 (a) iz^rmimn./^m.^y'^UT^ 
x<Dm.m\zm-ri>h<Dx. ^2iz^T^mxmm-sni> 40 

t><DX$>^, ^IJEW/WUxA'TT. 1 0 a«. 03*3 

^z^m4\z^-r:tsmxm^-^n^. ^ i EEm/msx/N* 

:^ 1 0 att. 3I«: 1 1 t-*#©ff«/«SSS^ 1 2 
a. 1 2 b*^€>Sc«'b(D-e, 1 tt. «Bi|iTSR© 

ISttCDfi*— »©Wi!iaP 1 la, 1 1 bt, M^»aPl 
la, 11 bS:— ^gIl#lf;TStMCiiiK-r-5¥«t*tOH 
5£S|51 1 c t, M^KiaPl la. 11 h^^HSmmiZX 
SVitCiiie-r-6¥«^*©3[#a5l 1 d»CTfilfiK$tlTVi 

[0 0 4 3] «ft:i UC*5V>T«. ^BlftSRl 1 a, 1 50 
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I b, m^Ul 1 c. t3 J;tXlRf*SP 1 1 d*i. Hm^<D 

mami i etcT^i-fj^nTii^. mpspi i 

^*©#J:^«a5 1 lei, 1 1 e2t. cne-Mffil:^* 
SRI 1 el. 11 e2^£ft¥5^|B]©tl3*g{;T5litriiei- 
-S.4>*PSP1 1 e3tA^f.fj:0, feiiJWBjg&gp 1 1 a 

-fiH^PSPl 1 eltCTI^SSPl 1 eUC^oTHtt^ 

nx. m^&'i 1 cii^zsmnw^i i aizMLxu^ik 

;^^SP1 1 eEtCTR^SPl 1 e 2fC»oTBft$tlT. 
H^asi 1 c*5J;t^5C^Wl 1 dfCj*LTia35Ei*:SI(cfi 

[0 0 4 4] *>*»-5«^©lt<* 1 1 fCtt. =&Rlftffl5l 1 

a. 11 bro^l-fliJBJC. =S-ffi«/«^5^^ 1 2 a, 12 

ti'S. #EE«/'«S3ll^=' 1 2 a, 1 2 b«, fftt/WS 
BaimffiIgd^e.^*^li(*:T*t3T. #Rr«iai5l l a, 

I I bi«R-f^<^tT?. m^S:-^m<m^^nxi^x. 

^uSmW^l la, 11 bcOS^SPl 1 c S: 
LT^«$nT, ^"BlftaPl la, 11 b(D«J#SPl 1 

[0 0 4 5] ^gS^^l 1 (3*31/iT«, ^(^H^gPl 1 

c<D±mm\zii, m^ii. ^mm^s,x'$>^/\-\^'r-< 

nx. ^o:)Tmm\zxD-7,^>'^3>o)i?>/vi\zm^ 

■^nxm^-^n^o tiid. z<Dm-t, m^^y )^Hii-^ 
7,^>->3><DmH;iiLmt:±mtitmiz. nn&^i id 

^.tD^H^taPl 1 cJc^Hf SJltd^T^. cnicJ;o 
HHt-y-X-^^v-a >C05{#teg©H5tS|5l 1 cii^Zf 

mi^mi 1 <i\zM-r^Mi4miiLi:^mm\z^m.-r^:it 

t.>. ■Sb. ffft/SSai^ 1 2 a, 12 b©Sa^^ffl5>C3 
[0 0 4 6] Ud^bT, SSEEm/«ll7'A-1' X 1 0 a 

««f«-rsa*i£ 1 1 tt, 03 (a) (c5^-rs«iiA* 
^jgt*^fr'2>t)<^T?. ji«i lA^mm (b) tr^-r 

J:^ifcJBttL'TJ^fiK$nTt^^fo©T'$>^. M«l lA 

s.mzit^mmx$,i>:itt)m^ b t*. 

[0 0 4 7] '^>{fmifil 0 OGP a£t±0^ 

JSSIT»sc:t*t»Sb<. a^w^tbTii, SUS 

301, SUS304. AISI653. SUH660 
^<D:t-7,9-r-i hm7.7->U7.m. SUS 4 3 0. S 
US 4 3 4^07x7'r h;^7.-r>L'Xffl, SUS4 1 
0, SUS 6 3 0^<D-7;i/T->-9--1' h?^7.-r>U-X#!. 
SUS6312, AISI63 2 S rt-X^Th-l" 
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^^J^J^Am. ^J>Wm, -y'iDV. z:.y^)ViSi 
[0 0 4 8] M«11A«. ¥«S:fl-fe#j!JPXfC(^$tX 

fcjE^«s$nTVi«)t)<o-r, MSI 1 Ao^^ws-flaastc 

*tf^M«#Jtclii;s— *fOiti^4*©#I;^j®a5i 1 el, 

:^«S|51 lei. 11 e2\ZX. USSP 1 lei. 1 1 e2 
<^i|iiWtt'-C,-Sr^®ft^:^l^l-®y^^*'6^Ll. L2IC« 
■pTltt^lfr®ft-rSCltCJ:0}^^$tlTt».5. M«l 
1 A<D£:6(©#<B!l»S HO J; 5 CHttJDDX-r^ ^ <t tc J: 
•9. ^miimUl lei, 11 e2<Dfi!liitSP{4Ai$Bll!iS5 
11a, 11 blCj^fig^tlTli-SxiitfctC, t^J^SaJl 

1 e 30lffSgfflffl©««{S*«aieSI5 1 1 ctCJKfiRSn. 

^. ^«sp#jossfi:*^sjf=tai5 1 1 dtcj^fig^nrvi^. 

[0 0 4 9] clOJc^lC, 11«1 1 A(Cj:oT— 
fiXSnfcSft:i l\Z\t. S4 (a) IZ^-T .fcp fC, ^<7) 
$ir«ai51 la. 11 b<D^1^ffl®CJE«/tl^3il^l 2 

a. 1 2 b^J$lF»JSr^rLTS«5?nT, 1^0 (b) Id 
S^fEEW/Wai^/'t-l' X 1 0 a*iJ^)5K$tl-5o J^^Sn 
tzmn./MM'rn'i 7.1 0 a«, t«£3l5© C ©aj^S;c9JE 
«/«^7*mxt|^«fC«l^-r-5t<i:^C, a4*:i 1 
tmW-l 1 AlCT— *6<J(C«fig$nTViSHi:56^e. T 

[0 0 5 0] rfJito^. SIBEW/WSt'AWT.I 0 a 
{C*5l»Ttt. »#:i l*«ltJj©lR«l 1 A<D^i)^?>f3ii> 

«fKgPiSi«S^^ 1 1 tflE«/«SS^^ 1 2 a. 1 

2 b © 2 D , flEm/«5gx/'?-1' :^ 1 0 a ©^fiE 

m&^:k.m\z&mx^i>tii^\z. «(Kai5s©iia#x»: 
[0 0 5 1] sfc, ^imm/eai5^m;^ 1 0 a{i*s 

liTtt. «<«8Pffi©a5iB^»*«ffi*T^!>;&<T, 

g|5fi,l^±©M*a?{4'bffi«i)Ti>;^cv^;ii:A^e.. #1«fiXap 
lal^±©^«©A7>>'+*^*«l^;t^4^ii^tVJ:<T. 
«i5e$n/t»«©!avi7^m xi^tt**-rs ^©iJJt 

[0 0 5 2] IglflEm/W^xA'-fT. 1 0 atC*5 

«&#»©ai5ffiicT«j»fT*#e«g|-5::t*<?^c<. 
/X'f xM«©«Bf^t-iE^-r*jg^, ^©te©?^g^ft© 
#«(rjgHrsf^§feA^js<'^. c©fci6. mizny^nm 

•T^A'-f X 1 0 a©JB.a:TfClSLT. a#l 1*5± 
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tXff«/«^^^l 2 a. 1 2 b*ifc^tLT*5lt(J. m. 
StTe.nfcffitt/«ii7^A-f X 1 0 a«f5^AiftMSfe 

^^^ti^<i:^sl<T. BE«/m^'5^/\*'f x i o a©ife}^* 

•5 i: ■p ;^i*iI^*^S> -5 . 
[0 0 5 3] El (b) tCS^-r^ 2 )E«/«li5^/N*-1' X 
1 0 b«, ^^^IfC^-S^B©?^^©^*/*^^/^ 

x©«6WJcsrs'b©-c»«.. ^2ffim/fiS7'A-'rx 

1 0 b Si BE«/«li7^/N*-f X 1 0 a 1 14a^*:©« 

10 ^si^^-r^Mcstc-r-stc-r^^^ii-ife©-!?. (b) \z 

J: •P tc. Sfl^ 1 3 i— M©ffi«/«5?g^ 12a, 
1 2b*^6.:*D, »#1 3tt. iHBi|iTSR©«tt©fe* 
— *f©W«ai?l 3 a. 1 3 bi. MWftgPl 3 a. 13 
bS:— Sffia5fliJ(rTStitCia«3-r^¥«tt©H3£a5l 3 c 
t, ppIKSPl 3 a, 1 3 bSflfe^SPffllCTStMCjliS 
■r4¥«*t©ffi#SI5l 3 dlCT«fi£$nTViS. 

[0 0 5 4] a^l 3(C*3l/iTtt. ^-pTttSPl 3 a. 1 
3 b. H^SPl3c, *5j;t;ffi#SPl 3 d*i, HJ^^^© 
^□SRl 3 e tCT^J-fSSnTt^T. *^*^-2)«fi£JCH-r-5 
20 a^^iO , m 1 EEm/SHT^/NW X 1 0 a ©Sfl^ 1 1 t |HI 
— ^fiETfe-i). 

[0 0 5 5] L*^LTs aft:i 3fC*3(,iT«, ^HKSB 
13 a, 1 3 b ©H5£aP 1 3 c *5 J;t;^ll#SP 1 3 d 

'r^mi^Uitx$>i>mmmi 3 ai. 1 3 bi:d^ 

13 c, 1 3 d©^S<l;Oa^fcR5l^ttS:aL.T^i2), 
^fe*#:l 3*«Ej5E-r-5m«l 3Att. 0 5 (a) \Z 
S#l 1©MS1 1 Atm— ©t>©T, «• 
rTI&BB 13a, 13b *JfflttJgB)tT«.|»©Jffllffi}!?«SS 

30 ^WftSSl 3 a. 13 b©aa5tCR3IHt«©afta5l 
Sal, 1 3 bl*JgJ5)tLTV»S. ^gESfti: 1 3 IC«. g| 
6 (a) \z^ti:'5\z. =&Wi!lSPl3a. 13b©^1.ffl« 
® 12a, 12b ^^«-r -5 C t C 

<k 0 , m 2 ffiW/mST^/NW X 1 0 b 7!»i0fi)t$tX«.. 

[0 0 5 6] m2EE«/«^xA-1'X 1 0 btt. ^ 1 ff 
m/SSiT^A-fXl 0 a tfiW— ©ttl«BS:Wr-5t<hfc 
tC. BSI^«l©f^fflg?I**#-r-5t)©T*^*^. $ 
RTiiSPlSa, 1 3 b35iR3lll4«©jaflgRl 3 al, 13 
hl^^hX. H5£«35l 3 c*it;m#8|5l 3 d»Cil«S 

40 LTViSdtd^e., =&nIftSPl 3 C, 1 3 d © ojidl^** 
I^I±bTtiT, ?ai/ix/\*'f Xttttgi&Wf Sfc©T*S. 

[0 0 5 7] ^eS2ffi«/«^'?AW X 1 0 b 

lC*lriT«, €-Pll!ia5l 3 a. 13 b©H5eaPl 3 c* 
QhU^lHSM 3 dfc*f-rsSllS©»«*aiL^< b 

1 3 c*5<tU:St#gPl 3d\zmVX, ^"IftSRl 3 a. 
1 3 b©Ytt:^|^l©{ag*tR5IIIt^©a*S|5©fttf:frS:S 

©"IS ^ J£ -5 C t *t T # S , 
50 [0058] 01 (c) lC5^-rS3ffitt/€^xA*-f X 
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1 0 c tt. m2ffi«/«^x/'«'f X 1 0 b t\tmi^<r>m 

[0 0 5 9] Ld^bT, ^3EE«/«3i7'A*'f X 1 0 c 
tt. S8 (b) {C5^-rJ:'5lC. 4 t— *fcojEE«/ 

«2SI?'12a. 1 2 b*^6.^C?)*>OT, 4tt. 
lfflfiTSRO«tt©fc:&-«<7) pIlfjgR 14a, 14b 
t, m'SIWimi 4 a, 1 4 bS:— i@?a5fi'JtCTSl'MC]g^ 
■r^V^^oym^B' 1 4 c M^KSP 14a. 14b 

[0 0 6 0] aft:i 4(C*3UTtt, ^■■eiftaPl 4 a, 1 
4 b©g^:^|p3©«MSI5)6i. 9ries^{ct)fcoT»Wffi 
14al. 1 4 bUCffi^^SnTliS**. ^:©,^S:K^^iT 
tt»#:i 3 tl^— (C^fife^nTV^S. ^fc, a*t:i4(D 
Mfil4A«, 07 (a) \Zmr^^\Z. $pJi!)gPl4 
a, 1 4b&«fiE-r-5c:i:i:fj:^. HJ^«®MPa5l4 
ero£:&(D$fi!lSPt»p^a5l 4 al. 14blSr:a«fS 

S7 (b) IZ^-tZ^m^'Ll. L2fCIC?[Jo 
T. a^^l 3i:[^fil(cHtt5t)PX$tl, 08 (a) \Z^t 
Jc'StC. ^WftlgPl 4 a. 1 4 bCDnffliMtC#ff«/l| 
S^^12a, 1 2 bSrgS^-rSJltfciO, IBSJEEm 
/«Six/WX 1 0 C7&i}^fiK$nTti-i). 

[0 0 6 1] ^3jE«/«^5^A*-rx 1 0 c m2m 
mxmny'/u XI Oh ii\tm-<Dmm=s:m-r^ tth 
iz. it&i^«of^ffl^**#-r-sfc©TSfe2.*«, miz. # 

pIftSPl 4 a, 14 b*t^®'t'WSPfc:S^:^|6]lc®yt^ 

»P5a5l4al. 1 4 bl<&*«i-r-S>c:i*^e., 

14 a. 1 4 bO?Ii!itt*^-SiS<T, — BitSV^T^m 

[0 0 6 2] Tifc, M«l 4A©^^a5l 4 al, 14 

[0 0 6 3] ai (d) iC^f S4ff«/'«^5^/\*-f X 
10d«. *i!Mlc^S^2<D}^^CDjE«/«S5^A*'f 

1 0 d tt, Ml mn.ymmy'/u ;^ l O a t «»#:Olfl 

[0 0 6 4] M4EEm/«SxA-f 1 0 d«. 010 
(b) iZ^t^^iZ. S#:i 5 t— *fOffi«/«S^^=- 
12 a, 1 2 b*^f,;^tO. Sflsi 5«, «ffli|STSR«?S 
^^CD&:fe— nJftSP 15a, 1 5 b M^lbSS 1 5 
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a, 15 bS:— fflgPfflJirTSlMcaiS-rsVISt^roHJt 
85 1 5 c t . MnlitiaP 15a. 15b Srffi^SPffliJlCTS 
l.^lCjliB-r-i>¥««©5J#SPl 5d<!i. ^BlfbSPl 5 
a . 15b ©— HJeaP 15c OS® 
Z^TSJ^-r^&*-**<Dffl3ia5 1 5 f . 1 5 g \ZXm0lL 

[0 0 6 5] afr 1 5 tt. ^tt5^ffl5 1 5 f . 1 5 g 

•5. ^fc. »#:i 5©I1«1 5A«, 0 9 (a) 
10 i^) S-Hftail 5 a. 1 5h=S:m^-r?>Z.ttt£ 

a5ffl*^e.^i.:^fcffiz/*«?sia5i 5 f . 1 5 e<DmfS.miSL 

^:H:fiiLTt^T> 09 (b) \Z^-rj^O\Z2j^mi^L 
1, L2^»c»oT)S*JDI$tl, 010 (a) tS^-TJ; 

=&wi!)gpi 5 a. 15 h (Dn-mmiz'&zm./n.M 

Ig^l2a. 1 2 b*J$3iFTS::a:lCj:0, M4ffi«/ 
W^x/NWX 1 0 d*i?g^(£$tlTVi-£). 

[0 0 6 6] ^4JE«/«2g7='A'-f X 1 0 d«, ^ 1 EE 
«/«li7'/N*-f X 1 0 a ttil^— <Dt8ttgSr*f -Stifc 
20 iZ, ll&P«CDf^ffl^«*#-r-5fc©TfeS**. 4#{C. 
1«^«Pl5f. 1 5 gtwJtOHjgePi 5 c ^«!SL-TVi 
-S^bOT^-S. =&«^«|51 5 f , 1 5 g HjegP 1 5 

X#'y hJ$SS*«i^tCff$LVi. 
[0 0 6 71 01 (e) ta^-r^SffM/S^T^A'f X 

ioe«. :^^m\z^^^2<Dm^<Ds.n./n.m'Tn-( 

30 XCOteieiCSfSfcODT-fe-S. ^5ffi«/«^xA'-1*X 
1 0 e tt. M4ffi«/«S7^/WX 1 0 d ttt*{^©« 

[0 0 6 8] L*^bT. M5£E«/«ii7'A'f X 1 0 e 
tt, 012 (b) fC^^Tcfc^tr. S4*^ 1 6 i— J*<DBE« 
/€^3S?'12a. 1 2 bA^e.;^C-5fcOT, a^^El 6 

iBai|iTSR©«i*©£:&-^!f©Bli!jg|5l 6 a. 16 
bt. M'BIi'jaPl 6 a. 1 6 bS:-«^lP#|{CTSlilca 
«f-r -S^^ttOH^tSl 6 c t, MRTftSPl 6 a. 16 
40 b Sr^feSSP#JfCTSt»tCiSi|g-r^¥«tt®Sl#SP 1 6 d 
t. «-nIi!)gPl 6 a, 1 6 b©#iffiaR7i^e.rt|6]^tC7 7 
>>'ttfCBft-rsl«5SgPl 6 f , 1 6 g»CT««S$tlT 

[0 0 6 9] S# 1 6 «. «-tt5iaC 1 6 f , 1 6 g ©B 

t^Ti^^lf !iai5 1 5 f , 1 5 g(D?^i^<!:tSSfj:^^*|^tt 

s^i sti^— ic^fiE^nx^i^. s^c. a^^i6 

CDM«16Att, 01 1 (a) C^TJC'SC. ^Rfftap 
16a, 1 6 b^^fit-r^dtiJic-S), HJ^ttcDWPgp 
1 6 e©^E:feW##JS5*itt»tCfi)f5tS$§^t±JbTV^-5fc 
50 ®T, 011 (a) (C5^-r2;i^mi6SLl, L2«?{C»-pT 
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(b) \ziT:-r^oizmmtax-$n. mi 2 (a) \z 

^T^^ItZ, ^Sjmmi 6 a, 16 bOnffi!l®»C&JE« 

[0 0 7 0] ;a:*3. m^&m/nMfn-^T. 1 0 e 

V^T«, 6 f . 1 6 g«@«gPl 6 c*5J:t;® 

#a5 1 6 d a:«l^g««ailc*-5)*^ Hitap 1 6 c *3J; 

tt, D'i7#tt, X5j?:^-->1»fl&. UVg|{tS«li&^<©Jt« ,10 

[0 0 7 13^5 mm./m.my'n-( 7. 1 0 e «, ^ 1 ee 

W!iifii5l6f. 1 6 g(rJ:OH^»l 6 ciSiytflilf^gP 

1 6 d^li^LTVi-SfeWCib^o 

[0 0 7 2] SI (f) {c^-rs6ffi«/'«ai7'/'?'f X 

1 0 f «, *5EWtC0^S^2©)E^iC<DflEe/«3i5^m 20 

1 0 f mi EEW/ttaix/NW X 1 0 a ii\tmmzm 

[0 0 7 3] L*^L.T. m6JE«/«six/N*-1'X 1 0 f 
it. 014 (b) IZ^T^OIZ. S#:i 7 t—n(DEEm 
/MMM^lZa, 1 2 bd^^nc-2>=b<DT. 7 
tt. iW#iTfiR©«tt®fe*— **©Wi!lgP 17a. 17 
bt. Mpiagpi 7 a, 1 7 b<&— «MJI'TSVifca 
i^-r-5¥«tt<73@3ta5 1 7 c t. WoIftSR 17a, 17 30 
bS:<lfi«fiPfl!lfCTSVitciti^-rS¥«*^OffiMS|5l 7 d 

i. *^»Bi5i 7 a, 1 7 ho^-ummmzsvm^nx 
@5tspi 7 c<D^mzm^^nitmf^<r>wsmmi 7 f 

[0 0 7 4] 7©M«1 7A«, 013 (a) \Z 

^tii^\Z. 3SS1 1©M«1 lAtH— 
T, 013 (b) (r^-rJ:5tC. 2^mi^Ll, L2(Ct{J 
oTBttSDX^n. 014 (a) tC^fJiPfC. W^Wi 
SI5 1 7 a . 17b 0D-iga5#JWtCT*t!i!ffit* 1 7 f SB 
JtfflSl 7 cOSHtCSaPb. 7 a, 1 40 

7 b (D^mM\z^mn./nMm=f- 12 a. 12b 

$tiTv»s. ^6ffi«/miixA'f;^ 1 0 f tt, m4s. 
m/ssx/ w X 1 0 d t «ra-<iD««gs:^-r -5 1 1 

iz. mmm<r>v^mi0}m^m-r^h(D-v$>^. 
[0 0 7 5] 01 (g) fc^f M 7 X 

7.<Dm9\zmr^h(Dt;$>i>, f^iKm./nMy'n-iT. 

1 0 g ti, mi JEW/HSt^/nW X 1 0 a t «a#:OH 
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UTS*. 

[0 0 7 6] mi s.m./nMv'n-^ x 1 0 g 0 1 6 

(b) tc*-rj:5tc. 1 8 i— *f©EEtt/«iil^^ 
12 a. 12 b*^e.Ji-5. Sfti:i 8 iWi|iTfiR©« 
*f<75 BjidSC 18a, 1 8 b t , M^ttSP 1 8 

a. 1 8 h^—mm\zxm^\zmm-t^^m.^<D^^ 

UlBct. n'^Wim 18a, 18b SteSgPffillfCTS 
«ri|::3liK-r-5¥«tto5t#a5i 8 d i::T«rit$nTi.» 
^. @3gg|5 1 8 c M^ISjgR 18a, 18b ©— jffig|5 

ti*^e.m«:g$§§taL. A^-r>. 5t#spi8d«, Mpift 

§51 8 a, 1 8 bOffiffigPffi!l*>6.mS«$5^lliL-TVi 

tSoT, H3£l»l 8 c:feJ;CXBtftl»l 8 d tt. Hi 
SM/n.^y'n^ 7. 1 0 aCDS^jJl 1 fCiiVt^S^SPl 
1 c*3J:tX5f#^l 1 dJ;OJ!£:^StlTt>T. i^^tsM 

[0 0 7 7] 8tt. H^fflJl 8 c*5J:y:®#8Bl 

8 d©S«*i*£::*c$nTU^,ii€:^tt«> »^*:i liN 

015 (a) tC7i%-r<fc^>lc, H^aPl 8 c43j;aJmf*SI5 

1 8 dS^^f •5ClttXc-6. HJE^l^OWPSPl 8 e® 

tfi^®g|5fir;otflfr^tcm^s$f^aiLTi/i^fc©T. 01 

5 (b) \Z^-ti:.^\Z2^m.WL\. L2lcaoTeftiP 
X^n, 016 (a) \Zm-t^^\z. =&-mi!igP 1 8 a , 

1 8 b (D9\.mm\z^EL^/m&m=f- 12a, i2h^m 
«-r-5 c: t (c J; 0 . m 7 ffiS/SiiT^/t-f X 1 0 g am 

[0 0 7 8] m7)E«/«ai7'A-1'X 1 0 g«. ^ 1 £E 
S/M^T^mx 1 0 atttR— ©««g**f -Sttfe 

^gp 1 8 c i=iiZfWH^ 1 8 d 4i£:*:bT. D-:^^>'^ 

[0 0 7 9] 01 (h) C^-rm 8 JE«/«sixA*-f X 

2 0 att. JtiSIWfC^^'Sm 1 ©9gSCOEE«/«ii5'/'^-f 

x®i6e(cjsT-5'b®T<bs. msffm/m^T^AWx 

2 0 a«, mi )E«/«^7^A*<X 1 0 a 

[0 0 8 0] L*»LT, H8JE€/«S7'A-fX2 0 a 
tt018 (b) \zm-r^^\Z. S{^2 1 i— *K^ffiS/ 
«M3g^='2 2a, 2 2 bd^^fJ-SfcCDT. Sfl^2 1 
mmxAR<DiiR^(D&:&~M<0-sjWlU2 la, 2 1b 
i, MW«aP2 1 a. 2 1 bS-Sga5ffl»;TSVi{rjliS 
•r*¥«ttOH3tSI52 1 c CT«fiic$nTti«. ■fib, 
M-BI»SR2 la. 2 1 bOte«8S|5ffl!HC«. m#8|5tt*e 

[0 0 8 1] m^m^2 1©M«2 1 A«, 01 7 

(a) {c^TJc'Sic. w^n^^taxi^xrmmiK<D 

maU2 1 dS:?^fiK^nTti-5fc<DT$.-5. ^PSP2 1 
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Wit!l8tt©<l!l*J?}ai52 1 dl. 2 1d2i:. ^mimMB 
2 1 dl. 2 1 d2ffl(^teiggP#J*«^V^^cSDSP{a2 1 

d3^m^rzm^<Dh<D-v$>^. i\t. m«2 i 

AO&:fe©^flaffl5*, =&fii*#iai52 1 dl. 2 1 d2lC 
T. 110 (b) \Z^-r^^\Z. mMU2 1 dl, 2 1 d2 
C5i!i(^)tf -iL^*^<^ft#*l^<'®t;s4''ij'^L 1 , L 2lC?f> 

S2 1 A®iE*©#fi«a5*il©J:-5lcH*JlPI-r«Jlt 
ICJ:I9, <J#I*SI8B2 1 dl. 2 1 d 2<7)«»85a*iS^ pI 
WlU2 1 a, 2 1 blc^fi^^nstttfc, M#J*^SP 
2 1 dl, 2 1 d2WOSR{4*iH)£8P2 1 c izm^^tl 

[0 0 8 2] dO.k'pC, ^WL2 lA\Z^r)-mzm^ 
$nfca#:2 1 018 (a) {z*-rj;e'tc, 

#PIftgP2 la, 2 1 b0^1-ffl!lBtCff«/«S^T2 2 
a, 2 2 b*S«?iiJS^MxTg|«$nT, 110 (b) \Z 
a^f JE«/«^7*/W;^2 0 a*t^p£^n-5, JKfi£$n 
fcffitt/ltMT'm X 2 0 a\t. MpI«iSP2 la, 2 1 

<0M1S2 1 Al;:J;-pT— <*6<J(c«^$nTViSCi:*^ 

[0 0 8 3] tfJ-t)*,. ^8ffm/«^x/WX2 0 a 
IC*3V»T«. a#:2 lAiM«2 1 Ad^^fiS— f^«jgO 

SPiSitta*^ 2 1 t 22a, 22b<7)2ffi 
Si;^: 0 . ffiS/S^xAW X 2 0 o«ii!tBPS*:*:<St: 

[0 0 8 4] ^8BE«/«^xA*'f X2 0 a(C*5 

v^Ttt, «fi!cai?iaoai?ffi^»*<aii>Ti!>&<T, 

T, K;t^n/c»a©iatirA*-rx!^i4Sr*-r-5t)®t 

[0 0 8 5] S ;^c> ^ 8 ffi«/«^'r/N''f X 2 0 a 

&^0'ik<Dmiinzxmm-r^^&^m^^tm£<^ f 

xA*'rX2 0CDma:TtC^LT> ^<*, mW-2 l^^XS 
ff«/«S^i^2 2 a, 2 2 b^£t5feitbT*3lt«. t^tL 

x^nit^n/nMfn^7.2o a\t.mvkifi'^u^it.\t 

[0 0 8 6] ^8 EEn/m.^fJ'i< X 2 0 a CWT 

S!lPgPia^C5®#tt«. MBl»ia5 2 1 a, 2 1 h(D^^ 
#J|^ffi2 1al. 2 IhUzmmMi^VX^^-r^^lt 



(11) !HfM2 002-289936 

20 

tCcfcoTfr^". ^KJE«/«M7'A-'1'X 2 0 

aCD^JK^JT-fe-5^jZg-r^ffi«/«^x/'<-1'X 2 0 c S; 
5^-r01 9*#M-rn«e«?.A^/i±ptC, 5^A*'fX2 0 
a ©a $ H 1 *WJ«i8|5S<7)i« $ H 2 J: 0 fili t # l: 

xA-'rx2 0 a tiAmmms,^^sLrzv^mx(Dm-^Hz 
\t, tt*!iffl)apacois$H2tm; (h3=h2) jcts^t 

T^A'f X2 0 a®S5^Hl€:««f -SiliT&tT^. *^ 

woffiroj^sgwffim/msT^/wxfcjtfebT. 

10 [0 0 8 7] ;5:*5, SKMSl^ilTtS. mUm&'S.'^n 
■sjmm2 1 a, 2 1 b-C^tJ«jfiT?ab-5fc*, i^pllijap 
2 1a, 2 1 b{r*5tt-55fe«fl!ll^®2 1 al. 2 1blW 

-^nbfcm^i&tmmizwt^LxidKsm^i^)^. 

MWl!)ai52 1 a. 2 1 b<D5t«fi!lI^B2 1 a 
1, 2 1 bl©mRI*<»E-r€f*«^lrtt, SPi53&«5fe4Sfl!ll*3 
®2 1al. 2 1 bimiciHH-e^-ricj|a55::T;tgifiO, 
Ctli^aStc, M^i!j8P2 1 a, 2 1 b05feSffi#J(^H2 

1 al, 2 1 bl«M^*tJE-r^-5«^fc«, SfftilffliaPS 
20 *<^feSg#JF»gB2 1 al, 2 1 b l(7)M#fCj*3tT?^-f tCiia 

[0 0 8 8] ^fc. ^®isaiL«ifi^&if mssM 

2 1a, 2 1 b®$feffl#Jf*3®2 1 al, 2 1 blCDMRS 

a5ffi*ilBBT#T4feSgffl<rtH2 1 al. 2 1 blWPi 

m\zmmx^^m^mzwimvnrzthxh. ^mmm> 

ia*#5tSfi!)f^B2 1 al. 2 1 bUCjt»^-a-«.S*?fiJ 
@©»**i«e)0< WBISJSP2 la, 2 1 b©^te 

fj^. :i(Dfctt>. S^2 1 ©?^fiX^o®ftiniT«. 
30 »s<Dyux^}K^&<£S-5::<t(ciO, i^i^^tca* 
SnibfcS*^2 1 S::*:«tCfPl«b#SJ;-5fCbTli«. 
cniCiO. S|5ia*=&5feSgffl!lF«9iS2 1 al, 2 1 bUCg 

xA'^f X#14©«e)-:3^j6i®*T/h$ tiiSKOfcOi L 

[0 0 8 9] 019lCtt. ^8ffS/«ai7*A*'fX2 0 

a^mmvrzm 1 <D^mmx$>^Rn^n^y'f^^ 7. 2 

0 c 2:5^LTt^-&. ^g[ffi«/«^7^A'-f X2 0 c 
£E«/«S7*A'-f X2 0 attta2|E«|fitsrai;<-r-5t) 
40 OT, •5I«aP2 1 a, 2 1 b0^feiSaP*«rt#lt::»rfttf 
nTV>^;ST(^*-> JEm/WHT^A'-r X 2 O a ttt^sg 

T;at)%, &pllba5 2 la, 2 1b 
tt> 5fe«8PfC»rtta52 1 a 2. 2 1 b2Sr*-r«>'bOT» 
^. #^tti:2 1 a2. 2 1 b2(;i. pS$IjU2 1 a. 2 1 

h<D^^m^\^m^mii 8 om^mfibtixm^-^n 

X^^^hOX, ^fflS|5 2 1 a 2. 2 1 b2©|^#M«St» 
ffltet^coTtiS. «ft««iS|5aH«, iiSa:©g?3|f»J*:Jt- 

LTt)fffla52 1 a 2. 2 1 hzffipqmmtzmmi^xmmf 

50 e.^T-'g). 
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[0 0 9 0] u^. aMas/msx/N''f X 2 0 c 

CO 0 9 1] Va^VX, afeEEW/W^x A*< X 2 0 c 
Mi»*. iS5^ftSP2 1 a2, 2 1 b2lrJ:OS5£-r^>:ii: 

(D« o « e. o fr S: -r s n t -e t s . 

CO 0 9 2] ;i*3, ^KJEW/mSxA'-f X 2 0 c \Zi5 
ViT«. ^8)E«/«^5^>'N*1'X2 0 a(Df^fflg!)*-CjzB 
^X\^^^J^OiZ. 7'A*-fX2 0 c©S$Hl*^IS?«PSR 
SWiS^ H2 i 0 iav»;^5:8&, x A*--f ;^ 2 0 c 

H2tl^U (H3=H2) fC7SoT5^/NMX2 OCDiiS^Hl 

xmxiCjt«LT. $e.lC*X'^-X<t*;-rSvlt*< 20 

CO 0 9 3] H2 0(Ctt. ^ 8 £E«/eM7^/N*-f X 2 0 
a SrS }^ LfcS 2 0^®«»JT-a&^JE«/«Sgx A'-f X 2 

0 d ?£3^bTVi5. SgEff€/miixA''f X 2 0 d 
ffiW/WS^^/W X 2 0 ai:«a*«fiXS-|^i;<-r-5fc 

«T. ^siei?2 la, 2 1 btmn^(Dmw^^izmi^ 

StXT*3 0, oJftgP2 la, 2 1 b 05fe«SPdi^*^a5<fc 
l3t)-r*^lCrtfliJfC(B«fbfe)BSfSi5 2 1 a3. 2 1 bSt^i 
oTt^-i>. nI14aP2 1 a, 2 1 bOja^a52 1 a3, 2 

1 b3t±SVMC?*|6]bT<>]raLTtiT, JE«/«ffixA* 30 
'fX.2 0 c tC*5l-t-5M^*aP2 1 a2, 2 1 b2a:|^1$ 

fc, ;in6.©eSfS152 1 a3, 2 1 b 3©Wl^fii®**»{fel 

'^(Di^mm^^vxmm^2 1 ai. nhioyp^mmiz 

; W X 2 0 d tt, EEm/«Sx A-f X 2 0 c t |il«fC« 

[0 0 9 4] agEEE«/«Sx/N*-f X 2 0 d 

(Dm<^mmt. mn./nM'fn^T.i o c irauflifiK-c 

fc-Sfe*. BE«/fl27'A'f X2 0 c ©«l^aPW 40 

*5i:t;i^-0«fiKa5{4ti. EE«/fI^x A-r X 2 Oct 

[0 0 9 5] El 1 ( i ) tC5^-r^9ffm/«SxA-f X 

2 0 b«, 2|cf6?giC^S^2 ©JgSC<Dffm/«Sx/'«'r 

x<^ie©icjii-r'5'b<^T$)-5<. ^gM/m^xAwx 

2 0 b «. ^1 ]E«/«3lx/'^-f X 1 0 a 

[0 0 9 6] L-J&^LT. m 9 EEm/ttSx/'W X 2 0 b 
S2 2 (b) tc^-rj;5fc, Si^2 3 ^*CDffi« 
/«MIII^2 2a. 2 2 b*^^;^j:-5fc©T. S^2 3 50 
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\t..m<i^X^R<DWX<DW^—n(0-^W]m2Za, 2 3 
bi. Mor«)a52 3 a. 2 3 b^— SgePffliJtCTSt^lca 
M-r-5)¥«*tTiffli|@©H3£aP2 3 c MBJ«ffli2 3 
a. 2 3 b *teSi8SSfi!lfcTSVWCiii^-r5¥«ttTaBi|i 
(Dltf=tgP2 3 dl'T«^$nTVi-5. 
[0 0 9 7] afeS^2 3<;51R«2 3A«, 02 1 
(a) tC^-r±'5lC. ^ISSrlTS^JanXbTIBSlE:^}^© 
PPa52 3 e^mjSL^nx\>^^^<DXS>^, S{*:2 3 

M«2 3 A<D^£:&<D=&ffl!lSPS', MPSP 2 3 e <^#ffl 
□SiSPfrT, 1^0 (b) ic^fi^fc. mWiamM\z^ 
oTS#:^l^tcMt;2.*'L''i^Ll, L2tC«-3Tii:^l(CH 

a5(^>ffl!li^aBfiAi# pIKj^ 2 3 a , 2 3 b lC®«K$tXTV^ 
SttfefC, MgaPig:ai5WfiiJ8taRteW*«@^gP2 3 c^te 
<i:tm#SP2 3 dCJ^^iSnTI/iS. 

[0 0 9 8] ClcDJ;3{r. ®« 2 3 AtCT— S 
nfcS#:2 3tCfi, 02 2 (a) \Z7n-ri^^\Z. 
pJftgR2 3 a. 2 3 b©n#J®»Cff«/«3i3^^2 2 
a. 2 2h^tmmt:-iV\^xmm-^nX. raS (b) 

^■r]E«/«sx AW X 2 0 hi)m^^n^. miixib 
nfcffiW/msx/N'-f X 2 0 b«, se*cocroajga;w 
ffiW/m^xA-f xiH«ict8{te-r«.^oT?*2)*«. s 

«j£2 3*ntit<DM«2 SAtCJcoT— »MlC«fiK$tlT 

Vi^cit*^?). ^im«/«^5^/NW X 1 0 a*5j;yJ^ 
8 ffi^/m^T^AW X 2 0 a iBSI11i©fPffl^>l«*#-r 

[0 0 9 9] mtSim 9 ffi«/Sll5*>''«-<X 2 0 b tt. S 
^SI?2 3 c*5j;yJStf=tgl5 2 3 d*t/h$ < TT^^?3.X- 

if^^mmmstizM-r^^mmmti^'i^^^^*^, rzt^ 

tfc;^£^. ^KS9ffi«/«li7'A'fX2 0 b«, 
7iSTffiOffi«/Sli7*A-i*X 1 0 a~ 1 0 g tttffla 

[0 1 0 01 ±SLfe$ll*6Jg®tC«*EEm/mSxA 
-fX10a~10g. 2 0 a~2 0 dtC*5ViT«, S-a 

#:ii~i8, 2 1, 2 s^m^-t^m^thxmmiy 

Tti-5iTfe«jS^*T«, =&^Papi 1 e~ 1 8 e. 2 1 

d. 2 3 e nik^-ijaxm\zmv^\zfim^xm^i'X 

Z.n^<DmWi<^^ma^l 1 e~-l 8 e, 2 1 
d. 2 3 elC01.iT(i, R)f^?g<^(Cfl"fe*^nfci^«S:fl' 
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[0101] ^JEm/mSx/N'-f ;^ 1 0 a ~ 1 0 

g. 2 0 a~2 0 cl®S#l 1. 13-18. 21. 2 
3 *«*S-r* Pl»g5 1 la. 11 b-OSTfttfA*«. 

@Si5l 1 c-:teJ;lXffi#gPl 1 d-JC^UTSt^Sit 
<>:-r-5C:i:*tifSb<. 32M^Stt 9 0 ± 1 0 »S 
L<«90±5*. iOJifS b<«9 0± l*fr-5. 

wftasi la. 11 b•••o^tt^f^l***9 o**^^-m 
[0102] ja*inistxT?^<«stifca#: 1 1 ~ i 

8. 2 1. 2 3ICOViTli, gfeJtiJ. W«^^J^*«ffl-r 

[0 10 3] #JE«/«iix A--f X 1 0 a~ 1 0 

g. 2 0 a~2 0 d-r«> a#:t£E«/m^P^T*-?-n 20 

n.yn^y'^u 7.\zi=\^^xits ^mzmnsc-r^Wf^mwi 

«^Bi5J:DJ«SSrX/t-;/^. CVD. MBE^OS^g 

-cfiKiKbfco^ V)\^^'jmizxi$.m-r^ct\z<i:.K), m 

[0 10 4] ±BHbfc#*]!igJ^SIC«^aE«/«S5^A- 
-1"X10a~10g, 2 0 a~2 0 d&«fig-r«)JE«/ 30 
1 2 a. 12 b, 2 2 a. 2 2 hit, JE«/« 

[0 10 5] 0 2 3*3±t;02 4(C«. EEW/m^-x/^ 
-TXlOa-lOg, 2 0 a~2 0 d$:^fiE-rsjE«/ 
«ai*^12a. 12b, 2 2a, 22h\Ztm\zmm 40 

^n^^km<D&n.yn^m=f'3 i~3 4t:^vxi^^. 

[0 10 6] 02 3 (a) {C5^-rffi«/«^^'f 3 1 
tt, m«/tt3iS*n@T&-5 l®^ifiOt)«T% JE« 
/€SB3 1 a, ±T-tt<omi, ^2«a3 1 b. 3 

Ic, ^^ZJ^, — »Offl^3 1d, 3 1 e\zxm^-^n 

HE (b) tC^-rffi«/«^^T 3 2 
/«lia*i2STd5^2B«jfi®feO-e, ffill/«3IB 
3 2 a. 3 2 b, MEE«/«SB3 2 a. SZhmiZ^ 
tE-r^m 1 fiffi 3 2 c . MJE«/«SiH 3 2a, 32b 
<DnfiiJ®S:^H-r-5S2«®3 2 d. fcJ;^/, — 50 
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^3 2e. 3 2 f Jc:T«lfi)cSnTti-5. 
[0107] 024 tC^-r]E«/«^m^ 3 3 . 

3 4«. ff«/«^H*i4BT$.S4B«ifiOfc©-C* 
S. i^S (a) tC^rffi«/«^5|l^ 3 3 
Sg3 3a, 33b, 33c, 33d. C:tie.<^MBE« 

/«^BW^-^^aEL•a.^■r^^l, ^2ms3 3 e. 3 

3f, *3.tlX. -M©«^3 3g. 3 3h\ZXm^^n 
raS (b) lr^-rEE«/S3l3!l^ 3 4 
ff«/tt^?^^3 3 t««^=^C0i2iaSPi4SrS(::T2) 
"bOT. K«/«^iB3 4 a, 34b, 34c, 34 

d, :ini(^mBE9./9.mmmiz:fttEV^m-r^mi. 

||2«S3 4e. 3 4 f , *3<tUt. — 5k*0^^3 4 g. 
3 4 htCTltfiX^nTU^o 

[0 10 8] cne)<^«-£E«/«2g5gT3 1 ~3 4«, 
^ffiW/^^x/NW X OJE«/«3lJg^ 12a. 12 
b. 2 2 a. 2 2btLT. ffi®/S^5^A'f XOffl^ 
D T ^ n ^ t> <D -C * ^ . 

[0109] #ffi«/«S§^^ 31-34 Si^fiXT ^ffi 

iz «£E«-fe 7 5 7. d^ffl e. n ^ «S 

i^7.^Srffll/i-2>Cli=b'5Ite-eS)-So ■fib. SM./nM'v' 
[0 1 10] £Ell/<^8S:J^^^•r^fc*<!D*^lp^^:bT 

tt. A^Mfctt, -:^jni>g?». 5"i'>S!ie, v^!^:*^^ 

>j7An^:/mfi). m¥^~^zfm^, ■7>iJy=.:tzn^ 

^s^i- 1 -r ^ ® T- ^ . 
[0 111] &n./9.^m'S:m^-r^tztb(^um\zit, 

-:7a. M«l, ::i'y'ir;i., -^yiSy. -tv-r^A, 

hU-^A, ^'>a';i', ^if-OK, tfxvx. xx^©» 

[0 112] is{^\t, ^^i)-c*«-:^;pn>Sf«&, 5^:? 

■7i/:^>'":7An3i-:riiaiSS(C. 7>i^>^Xh 
D>f^'^A$-^*$-e--5:ii:tC<J;0, ta«#^fiE«#14 
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[0113] ^m.m./m^m'f- 31-34 ^mi^-t^m. 

->^A, ^^'>, i^nA, 

A. Pv"5A. XX, ^>^;u, {^yifi^y'y. 10 

CO 1 1 4] $ff«/«S3(l?^3 1-3 4«, BE«/« 

^Bt#«SSr5V^(cW@Lfc^^^-C. — ^^:e<)^Cfi^l^3^-r 
[0 115] #EE«/«3I^^ 3 l-3 4CDiS*tt. # 30 
*M}^li®EE«/«^-xn-fXCD)E«/«^3il^'l 2 
a. 12 b. 2 2 a. 2 2 b t bTffifflf 
4 0 um~ 18 0 ymWilH***? SLV^. 0 ul 

J»*-*tl 8 0 mn€:ieASJIi-&Ctt, x/WX<D/hSft; 

^3 3, 3 4©r<!:<#B«jgfr-5:::tlrJ:0^©W 

[0 116] #ffi«/SS^?^3 1-3 4tt, EE€/« 
EE«/Sli*^ 3 1-3 414, 

[0117] ^EEmymmmi- 3 i - 3 4 mmuw. 50 
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x\t. usgt^^-e*S«gtit^L/t'^. 1 0 ot:- 

1 0 0 o-CT^Mar-s^iiifcio, ■t'^s.yi^T.m^ 

[0 118] $ll*gJ^litr»-5ffi«/«3lx/NW 7. 1 0 
a~10g, 2 0 a-2 0 d*«fiK-r^ffi«/«2i^^^ 
12 a, 12 b. 2 2 a. 2 2 btUT, «-EE«/®3i 
3 1 - 3 4 Sr^fflf ^EE«/«3I^T 3 1 

-3 4©S^iifC*f-r^Jg«¥StLT«, X#=^^>-fit 

[0 119] tm. mmzin-}^&mym.^m^i)m^ 

SPtflC©^®a**R a = 0. 1 /im-5 MmigfttC-r* 

[0 12 0] mmmtvx. ^h. p':7|jsrffl(,i^,«^ 

I urn— 5 0 um<Df^mx$>^::tt^tif^h 

^rcsb\z\-i. mm-r^mmmmzm.m<om^^m^-r^ 

[0 12 1] S«:JCBES/«li^^*SJi-rS|SICtt, 

j;o(cs»-r-5. &m.yn.mm^\t. mi^omm^^mo 

[0 12 2] 02 5«, *%^(C«S^2(DJ^^CD]E« 
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10a »C*5liT. ^m«/ttS5g^ 12a, 1 2 b 1 1 

m^^mmm<^f^ i ^n/nMy^n-^ i o a * 

ttf^, f^ffl«!)*«<&< ate^iffi«/«lixm:^ 1 0 

[0 12 3] 1 0 airistiX. 

ffiS/m^SS^'S 4©— SP*^*^ 1 1 ©S^gP 1 1 c »r 
'e:B-r-5«-&. 02 6 tc^-rj;e»t;:, — ^OBjftSRi 1 10 
a. 1 1 btc:tel:J.55t#ffll 1 dtCDJ^^gptHSSPl 
1 c <!:©i«5S^aRn<7)fi@BEIil*L a tb. IR#Si5l 1 d 
i"^»gpi 2 a. 1 2 bi©i^l^SP^J-*^e.ffi«/«^^ 
^3 4<^#Wffi3 4e, 3 4 f OVi-m*^OffiSP$t?CD 
®ti:^omfil€rL b t-r-SiS. (1-Lb/La)*^ 
0. 4£Ji±-e»-5::i*<»*L<. — g»*b<ttO. 
5~0. 8T*-£>. ;iWffl*«0. 4 7fe}©T&-5«-&fC 

~o. 8T»-&«^ic«, T^AW 7.<D^tet*i6oMiz: 
SMfiRb^ti. nIftS|5l2a. 12b®-:^ 20 

irCD^*.. flE«/«^^T3 4^&}iE»-r^«fi£SrS5C:<i: 

[0 12 4] ^eJEm/«^^/\*-f X 1 0 a(r*5l,iT. 
fiSEEIt/«^*^ 3 4 CO^mM 3 4 e . 3 4 f '^©WJE 
©SIJP«. 6-ST3 4g. 3 4 hSrjlLTfftonS. S 
«^3 4g. 3 4h<^){aBtt, — :JJ©a®3 4 efCj^T 
3 4 g^^H^gPl 1 c<0'^5J;»3CJ^f«$tl. ffi 
:^WttS3 4 htC>tit-r-5«^3 4 h«@Sai5l 1 c©rt 30 
giOfCJI^fiXSnTVi^. ti-rtl*^©«^ 3 4 g. 34 
htt, »#1 1 t^a$-&SClt-e, afl:i 107-7. 

Sg^^^3 4<75*i«. a^l KD^SPgR ( pJiftgR 1 1 a. 

[0 12 5] ^ejE«/«^^/t-rx 1 0 a«. ^J^ 
ti. S^^l 1 4 0 AtmOSUS 3 0 4T}^fife$n 

T, ±^1. 9 mm. ^ifil. 5mm©:*:^$fcJ^fi)i$ 
ns. JE«/«M5ilTl 2 a. 1 2 b tL-T^fflbTVi 40 
Sff«/«M^?'3 4«, PZT$ffifflLfc4««ig<!^ 
X'$>z>X. ff«/«^S3 4 a~3 4 d© l@CDJ»*-*< 

1 5 Mm, 3 4 e, 3 4 f H 3 Mm©e^. 

^34g. 3 4h\t^^-7.hi!)^'i^^nm-C3c>^. 

jEmymmm^ 3 4 «, 1 ?g©^®{tx#^v'»8is« 

?fiJ-C#Bll!)Si5 1 la, 11 b<iDi1-ffla®fCjt*^?n-5. 

[0 12 6] c<D^^uizs-^\zmfRvrzm^n/m. 

mfJ'^-iT. 1 0 a iCiSUiTtt. ff«/«S5gi=-3 4 Sffi 

il)ttEE2 0±2 OVOl kHz roaEKSETJ^ib^-^feli 
•&03f#SPl 1 d©^{i$jBfl3£bfci:e:^. ±1. 5tf 50 
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mT*-:>fc. Sfc, iEKJ&«JE±0. SVtbT^JSSc 
4 5 kHzTfe-p/i. 

[0 12 7] ;^ictc. sIcfEWlc^Sffill/WST^m 

[0 12 8] ^KiE«/«2xA*'f X 1 0 alCiiViT, 
^JE€/mS*^ 1 2 a. 12b (34) C«ffiAiWiD 
$nTViJicVi#f^l!)^tcH0 2 6tr^-rtt^(c*0, ffi 
W/WSxA'-rx 1 0 a©«ttm (@5£S|5 1 1 c 0« 
M) t3t#S15l 1 d^tfJi^ffln tlitSlS— aUTi^i-S. 

02 7 (a) ®jS}g01C3^-rJ:-5 
iZ, — :^<7)ffi«/«3l^^ 1 2 b('43tt5— *f©«S3 
4e. 3 4 f (CHIf^©A*-f 7X«'(4VbS:WT-5-!t-1' > 
iS^Wb^A^tt, 1^0 (b) ics^-TieiJc. flfi:^Offi«/ 
«S5il^l 2 afC^fettS— *t©«ffi3 4 e. 3 4 f 
^(rfB-th'f >giWb tttSfS 1 8 OiEteffi®S;&:aD--f > 

[0 12 9] LA^LT. — :;^CDJE«/«3im^ 1 2 bC 
*3lt-5— ^#0«ffi3 4 e. 34fCMLT, m^ii. S 

^ 1 2 b{Ct5tt^JE«/«^@3 4 a~3 4 dtt, -^-CO 

[0 13 0] ;incj;o, ^^flE«/ms5^mx 1 0 

gPl 1 bt*fLT055:&7^|p] (^BlA:*|n]) {'j^^-frS 
jcS:/j *if£±-r -5 t *^ 6. > ■BTftW 1 1 b e |^:^|^J 
tr. te:^©EE«/fl^*^ 1 2 a^c*^t*- 

^^cD«ffi3 4 e. 3 4 f mjl*«^in$nfiVit^«i(r 

te:^CDnIttaPl 1 a tt— :^C0'5I»ia5 1 lb© 
^^fciititLT, RlftSBl 1 btl^^liO'v^tJ. 

MWiftSPl la. 1 1 btt. JE«/«lixA-rx 1 
0 a©Sttm{r*fLT. :iC0^ 
#flE«/«^^^ 1 2 a. 12 bJCitf 

[0 13 1] JE«/«^m^ 3 4Sr«fi)c-r-5EE« 

/ttM@3 4 a~3 4 d©^fi^t^:p^tLT, SUtr[«# 

**r-5m«/«stJ'^*Sfflbfc«^»c«. 02 7 

(a) . (b) <D2i^mwL<Dm.m\zmr^o\z. Wi'hm. 

<n U^JVti^ib-r^^ \zM.(DU^)li:fi^^O\Z. ItlfB AM 

^J^«. ffi:;^©EE«/«S5!l^ 1 2 aCD|gt!)tCj;o 
T, ^■^(n'^mm 1 1 a fr— 1 1 b 

(Dm^-^\p^tnij\Pi<r>P6~M^%^\^^ «f#a5i i d©^ 

02 7 (a) . (b) \Z^\i^<D2^mmXmtm.m^ 

^m-t^'it\z^K). ftoi''^;i/©/N*'f Txmted^EPjijn 
^nTi^-smm/as^Ti 2 a, 1 2 b«. siasjf^ 
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[0 13 2] Ham^iZ. X 1 0 

a»C*St»T«. JE«/«ii5ilTl 2 a. 12 b©«/h;a: 

M'BiftSPi la. 11 h(7^m^'S:nmvr±^ 
u^iiLWimzmm-^nxn'sim^i i a. i i h\z&m 

mT. 1 0 a©«*IllmJC**UT:»c«<S^S-a-*::i** 
[0 13 3] 1 0 aCtJViT 

tt. ^<Dmm^-mmmzn»-s-it^rzisb\z\,t. tew 

(i<D^iiLW>i^^VliMU%<Dii-r^tztb\Z. 
^12a, 1 2 b<D^Ke<)igftg|5^L c*^H>£SPl 1 c 
$fc«5t#SSl 1 dlc^^Ti^-SKgtLd*, plibepi 1 
a. 1 1 bCD»*b<Dl/2JJAJifrsCli*«*f*U 
Vi. WftSRl 1 a, 1 1 b®(*gfiMO!SStc (X 
f4*|6]05mBI) tnTiftSPl la. 1 1 b©i|@d (Yffi:^ 
lR]Om®l) it^itc/dT&^O. 5~2 0 <i:;^C'5<fc'5(c« 

$e(c$fSL<(t 1~1 0T$)^, ^KJtc/dCDS5t 
?J#a51 1 d©^fir«*:*c#< Xtt-Ztt¥ 

[0 1 3 4] ^SeOWWtbgRl 1 a, llblc*3tt-5 

a. 1 1 b<DF^MWOKilc tOJte/ctt, S?*b< 
ttO. 5~10T&0. $6.fC/if*b<ttO. 5~5-e 
ItMgpi 1 d <i:"BJl!)gp 1 1 a. 1 1 h t<Dm^U 
<D&-^ f 1 (Ztt*I$]«mBI) > B3t«»l 1 c tBjftgP 
11a. 1 1 b t<DJiilSfflJ©«S f 2 (Ztt:^l$]Offi 
Ml) tt. ^IfciCtJ&tJfSbVi. |jl^*«Pl id*®<-rs 

tt. •BIKSP 1 1 a . 1 1 b©Ji?*-bi:<DJt f 1/b. f2 

Vi. *#:i 1 ©fflfiteBLl*^6.nIi!)ai5l 2 a* 

TOKBIelx. Ll!6^e.H)t«»l 1 c*^«5Jf+aPl 1 
d^TOlElielytt, (elx/b) >1. (ely/ 
b) >n?»t)T, ■?-n-€'tl2J^±T*-5Cltd«<(f*L 

[0 13 5] ^g[EEm/«ilx/WX 1 0 a©#S|5&© 

ii^fett. a5s*®#tt?>fc8e)©®f=faRi i do»«is 

[0 13 6] ^#:e<)tCt*. 'e>iJA«. pI«)S5l la, 11 
bOF^araofEBIc if^L<til 0 0 um-2 0 0 
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O/zm. Se»Cilf$K«2 0 0 Hm~l 6 0 0 Atm-C 
feS. ■SllljgPl la. 11 b©it@d«. Sf^L<«5 0 
izm~2 0 0 0uin. $ e)lcjf SL< « 1 0 0 Mm~ 5 

0 O/zmT**. ■SIftgPl 1 a. 1 1 b<DJS*-btt, Y 

■SJ^^tC. ■BJftSPl 1 a. 1 1 b<75iIida:(DM«*M> 
b-e&oT. i5FSL<«2um~3 0 Owm. SCfCif 
m 0 /im~8 0 MtnTftS. 

[0 1 3 7] BlftSPl 1 a, 1 1 b (C*5ttSII®6<);feBl 
10 g!iS$e«, if$L<«2 0 0 A£m~3 0 0 0 Mm, $ 
e.lri!f* b<«3 0 0 Mm~2 0 0 0 /imTfe^. lt# 
951 1 dtRTlbaPl 1 a, 1 1 btOiIiISS* f K H 
^SPl 1 c tpIftSCl 1 a. 1 1 btoaiSft^ f 2 
«. if $L< «5 0 Mm~2 0 0 0 Mm. ;Se)tC0*L 
< « 1 0 0 urn- 1 0 0 0 Mm-efe-5. 

[0 13 8] £^1 lc;>Bffi{£SLl«>^?Ji!iai:i 2 a 
^TOiEilelx«, if* L<lil Mm~3 0 0 Mm. 
$ e)Oif SL< «5 Mm~8 0 MmT3i-5). *fc:. 

1 1 CDjaflfi:«L l*^6.@^tiP 1 1 c SfcttSt^aP 1 1 
20 dSTOKfUelytt. j!f*L<ttl Mm~l 0 0 0 M 

m. if *K «5 Mm~5 0 0 MmT$)-5. /^£*3. 
1 l©JBftfiML275ie)BjlbS|5l 2 a^TOggSI (ISfll 

e 1 X \znmt^'mm) . * 1 1 ©attfts 

L2*^P.H)£ffl5l 1 c*fc«3l#aPl 1 d*T®K« 

(Kiiieiyfc^iffb-rsmai) «. Eiieix*5±j;ieiii 

elyi:l^«ITabS. 

[0 13 9] ^SEE^/MST^A-f X 1 0 aSr^KDJ:^ 
{fir YW:*|fi]®^^^ 5 %|JlTlr«I*!l 1 

^ffinfcS!iii*#t- -So tssfntf. Si#SRi 1 d«, 
[0 14 0] mmsM/nM^n-iT. i o aic* 

UT«. ^©±g«fiitgP«1?^-5«{^il l*i##0}^« 
^MLTViT, Wftffll la, 11 bdig^fiPl 1 c43 

40 iixs^^ui \ d\zn\^xmtm.^vm\z$>-:>x. 

/'«'f X 1 0 afC*5V>Ttt. ffi^SPl 1 d(Dlbf^*5p®rt 

(xfft-zlS¥Si^) <D^frs*?Mtc^^$-a-^ct*t 

T^T. g?#SPl 1 dOYW- Ztt¥®F»9"CCDf!)f^. m 
[0 14 1] ;a:*3. 2|c56WC«SxA-i';^»c*5iiTtt, 

50 5='A*-1'X©a*^<&— (t:{fr^C:tfeoI«gT*-&. 
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[0 14 2] fi^fe, 0 2 9*5j;t/0 3 OiZ\t. ^ 1 JE« 

n^<Dm^i&m\z^^^&n./mM'Tn^ 7. i o ai. i 

0 aztt. aajceqcii, ^ 1 Kn./fSM'fn^:^ l O a 

tH— X 1 0 allcfc 
t^T«, lOHSSPl 1 c*J:U^3J^gPl 1 dco 

tt{S4>*gptr. R}gt*iOS*-SB 1 1 cl. 11 A\ti^-fv 

1 0 a2(c*5ViT«, a^^i 1 om'&ui 1 c*5<fcytgi 

1 A<7imt^^m\Z, RJgtt®S-jlAl 1 c2. 10 

1 1 d2i)^^%^^1S\lL\ZXmf^^nX\>^^. 

[0 14 3] ffi«/Sai5^mX 1 0 aUCiJViTtt, 

»^^i i©H5tapi 1 c t5 1 1 (i\zmmzm 

1 1 c 1, I 1 d l«, Hi^SP 1 1 c *5j;y:m^^gl5 1 

•r'«t8ftrr-5t>wt?. s*.spi 1 c 1, iidnciR^ 

^nrzmmm\z^r>usi>\znr^mm^&^miB-^'ii^ 

[0 14 4] ffiS/mUx/WX 1 0 a2fC*3Vi 20 

X\t. \<DmWl 1 c^iiXSWHUl 1 dfcW: 

tt/tMilT^C 1 1 c2. 11 d2«, m^U \ 1 c*3«fcCXm 
#api 1 d'vwgps.Oiiaiz: (^3lf) oS5®<iB»i*S!ii 

[O145]01(j), (k) fCS^-r^ 1 OEE«/« 
SxmX2 0e. ^1 lffim/«^5'A'f:^2 0 f 

/«^x/^'fX2 0 e, 2 0 f tt, 03 1*3J;U:H3 2 30 

^±%<m\z-t!bh<D-ri^^, 

[0146] 031 \Z7rit^ 1 OSM/nM'fn-i 7.2 40 
0 e ^«fiX-r-SS#: 2 4 BTtbSR 2 4a, 

2 4 b. WRl»gP2 4 a, 2 4 b ^ — SgSPffliJtCTatiJC 
ai^-r-S>B^gK2 4 c, MWAgP2 4 a, 2 4 b 

si5#jcTavMcE)^-rsaif*g|5 2 4 d, ijiof. ®#«a? 

2 4 di— *<Daiga52 4 e Sr=Br«bT(.i^. 
[0147] ^m^W- 2A\t. mi S«/«^7"/N-'f 7 

tt<^^)(DTa&oT, »^2 4(0]giBaP2 4 e«. "f^SR 
tc:^Bc^^P6|52 4 f lS-*-r-&¥1S<^t^MLTt^T. 
^PSP2 4 f lrt»C, Pli)ja52 4 a. 2 4 b, H3£gP2 50 
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4 c:feiy;?f#g|?2 4 d*«— *<Dt^^T{4eLTti-S>. 
Ste]^ i^gP 2 4 e {c43liT«, Sft: 2 4 ©iH^^gpfe 
^^fflLTt^T, i$Ma52 4 e©M{BiJ^a52 4 el. 2 

[0 14 8] A<DWM2 4 A(a. 0 3 2 (a) \Z 

(DmuU2 A ^Wi^2 A &, 2 4b. @^a52 

4 c*3j;Of]R#«B5 2 A A^~mzm^r^Z.iiitts.^f^ 

J^tt©fflPSP2 4 f 2$r*-r-S)t)«:0T, [^0 (a) \Z^ 

1^0 (b) \Z^-tm^2 AlfiM^n^. i©J;'5tC® 
^$nfe«#:2 4fctt, #Rri!iaP2 4 a. 24bro^1-«J 

m\z^&m./nMM=i- 22a. 22b srjt^-r ^ c t ic 

J: 0 . 0 3 1 (C5^-r^ 1 0 ffi«/«^x/N*-r X 2 0 e A* 
[0 14 9] a^SIl 0£ES/S3l5'mX2 0 ett, 

tC, A-:^«ffi**-rSMlteSi5 2 4 e S-^fCMfilLTti 
■Srtd^e., ^®5ate8l52 4 e*, /N-Kx-f 

[0150] 033 »C3^-rm 1 1 mn./nM'rA-i 7s 2 

0 f S;«fi£-r-5S(*:2 5 «, &*-^©BjttS15 2 5 a, 
2 5 b. M'5Il!)fiR2 5 a, 2 5 b fflSPfiiJfCTSVMC 
aiei-rS@jeS52 5 c, MBr«ai52 5 a, 2 5bSfl&« 
gl5«J::T5i^tc]iiK-rsSt#a52 5 d. *3±tX. ffif^SR 
2 5 d t— #:©]giga52 5 e ^^m\^X'^^^. 

[0 15 1] afeS«:2 5«. ^7JBE«/«ii7^A*'f;^ 

1 0 g *«fiK-r-5»{* 1 8 traitsffl5*«f+i)n$nTt>-5ffi^ 

t^t<Dfe(^Tab-r)T. «#2 5(Djii^SP2 5 e«. tf^SR 
(rPgj^«©WPa5 2 5 f l^WT^ttfcfr, 5fe«a5#J 

ic-«fl>wtBI:acSnfc:^j^t»tcoMPS|5 2 5 f 2*#-r-5 

¥«<^e*MUTliT, MPa52 5 f 2F«glC. Wi!)SP2 5 

a. 2 5 b. @SgP2 5 c *3 JcD^Sl^gR 2 5 &if—W-<r> 
ttHTiiHLTVi^. ^Mai©a52 5 efC*3ViT«. » 
»^2 5©^5«fi)tffl5{Sr^^HLTViT, ai^aP2 5 
^^<J>nWSm2 5 el. 2 5 e2, *5J:t;f, 
iSigP2 5e3, 2 5 e4*iA*;^t^te**tT^^-S>o 
[0 15 2] a^!^2 5<^J^«2 5 A«. 03 4 (a) tC 

^fi^c, wm2^&-iim^-t^z.ht.u^f^m^ 

®WPa52 5 f l*3j:i;*J^4*OPPS52 5 f Zt. ws» 
S|52 5 a, 2 5 b. @5£a52 5 c*5j;tX?{f^gP2 5 dSr 
-'H^lr«fi)c-r^^<!:t^c^P^Jg*^©WPaR2 5 f3$* 
■r?)*)OT. 110 (a) \Z^t2^m^\.\, L2fC»:3 
THftiOI-r-SJltfCiO, 110 (b) tC5KT»fl£2 5 
J5^'m$tl^, ;i® j;5(CJ^fiK$nfca<*2 5IC«, ^ 
"Bri!)a5 2 5 a, 2 5 b ®^#JM(C#JE«/«3l?g^ 2 2 
a. 2 2 bSJ^^f-r^CtlCiO. 03 3»C5^-rmi 1 
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CO 1 5 3] ^mmi ijE«/«3ix/N'-rx2 o 
mis.m./mM^n-(7. i o gtni^-oaitg^w-ri. 

ffi«/«il7'A-'f X 2 0 f tCiSl^Ttt, ^1 Off«/« 
St^A'T ;^ 2 0 e (CJttiLTJ; t)iSl>A*t»^SWr-5 

[0 15 4] S3 5«. *5!?g{C^i>m3(DJK5S<DEE« 
/m^x/NW 1 OflE«/«ii7^A*'r7. 2 0 e 

*^«UfcA-Kx-f F7-1':/4 0*^UTt»-5. 

2 43J:afVi^:^>;; h4 3$<iATtiT. '^^-J^ 4 1 ±JC 
SttfcT-A4 4fC, ^1 0BE«/«li5^A''fX2 0 e 

[0 15 5] b*^LT. ^eSl 0JE«/«S7^A-1'7, 
2 0ett, 0 3 6fC*-rJ;'5lC, 2 4 ©HjeSP 2 4 
c±{C?S$t'\«;/ H4 7 (X^-l-^-) *Jt«Sa^;rhLT 
H^^tXTViT. S'(*2 4<^]gig^2 4 e tC43tt^5c# 
eP2 4 d#J®a®#JfCT. ■y-;^'<>>'3 >4 5©BHffl!l 

0 jim/«ii7^/NW ;^20e<7)c:®j:p tim^mm.-T: 

«. Si*2 4©a3Sg|52 4 e;0ifiE*©v'>A';KOatgS: 
WLTt^T. 1 0 £E«/«3i5^AW X 2 0 e CDti- 

[ll®<7)ffl#;^£ift§g] 

[^1] *^^Jc»sffi«/«^x/w:^TaE.^9ffiS 
OSIlSISJ^IiS^-r^^EI (a) ~ (i) TfeS 
[0 2] *5£^fC^-i.«2©J^iS:T$>-5Sl]E«/«^ 

[0 3] m\m.m/mM^n-i7.^m^r^mve-<Dm.m. 

O^«0 (a) . 43<kt;ilK«$JfflttiniL.TJgfi)t$n 

fc*fl:cD?4^0 (b) T*?.. 

[0 4] ^imn/MMy'n^T.^m.tLT^vm^^t 

(a) , :fe«kt;m5iT?>nfc£E«/lt3i7^A-fX 
O^ffi0 (b) T*-5. 
[0 5] *5!?gjC«S^2CD?^iCTS)^m2JEtt/«^ 

n'^WL^m^miL\^xmm.^nrzmw-<D^^m (b) -e 

[0 6] ^2£E«/«^7^A-1-X^iffi.5iT-5)«^*5^t- 
^^0 (a) . *iJ;l/:iSai£Ten;tBE«/«S7^A*-1'X 
O^«0 (b) 
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[0 7] if^m\Z%^^2(D^^-Q&:bf^3S.m./nM 

^n-i 7.^miisi.-t^m^<DWM<r>^m.m (a) . 

llM«S:HflSDILTJg^$nfca<*CDM«0 (b) T 
[0 8] ^3ff«/«ai7^A--f7.<&«i5iT-5^*^&^-r 

^^0 (a) . n^v-i&tLx^nrc&n./n.^y'n^T. 
<Dmm.m (b) TSb^, 

[0 9] *fSWtC«S^2©?gS:T*%S4ff«/«ll 

T^A-f X^«fi)c-r^»#:WM«O^S0 (a) , iScfcO^ 
10 raiI«*®ttJOlLTJ^^$n^cS<iis©^«0 (b) T- 

[010] ^4ff«/flii5'A-r7.*ia5tT«ttfii*^ 

x©i^«0 (b) -rafe-s. 

[011] ^^m\z%^m2(Dm^-Q<h^m5mmym. 

^xA'r;^$«fi!t-r5»«:©JS«®iSt«0 (a) , *5J; 
tXllM«*a*iPXbTJ^fiS$tifc»fl£ro^«0 (b) 

[012] m5EE«/«Si'7*A-1';^*ifi3tT^.«fii*^ 

20 -r^nm (a) , *5<tiXiia5tT6tifcffi«/«ai7^A'f 

XO^«0 (b) -C$>^. 

[013] *5!l8fr^-5^2cDJgSCT*SS6£E«/« 
^xA'fX$«^-rsS*|EOM«cD^S0 (a) . *3J: 
l^lllgS*JBttiDXLT}gfi)cSnfcS<it£©^«0 (b) 

[014] ^6ff«/«3l7=A-f X^iaiLT^)^^^*^ 
■r^«0 (a) , *3J:t^iia5tTe.nfcBE«/«SxA-f 
X<^^^0 (b) Ta&S. 
[015] S7 0||)ffiJ^ffi-e*S^7ffi«/«^xA--1' 
30 X*«fi5tt--5»#:©M«CD^S0 (a) , *3J;t;C|^M« 

*attinxLTj^fiR^nfcs«:®^ia0 (b) 

[016] ^7ffi«/«3g7^A-rxSrffiSrT^tt^&5^ 

-rmmm (a) , *3j:y;ia5tTe.nfcffi«/«ii7'A-i' 

7.O^S0 (b) 
[017] *5!WfC«S^l®J^iCT»S^8flE€/« 

^-r/t-f XS:«Bg-rs»^OlHSO^«0 (a) . *5J; 
Z/llM«*JBttJnXL.T0/S$n^c««i:©^g0 (b) 

[018] ms&mym^y'/u 7.^is.iLx^iKmi^ 

40 -r^^0 (a) . *5j;l^iaSz:Te.tlfcBE«/«iB7'A'f 
7,O^«0 (b) TS.'So 

[019] ^8ff«/«Sx/\W XO^lO^J^tfiJ^^ 
•r«<WffllS|5iS.*^«b/i:«S8O^«0T*4. 

[02 0] ®8]E«/S2xm;^©^2 0^JE?«aj*^ 

•r^S0T'*^. 

[02 1] :^^mizw>^m2 (Dm^-c$>^m 9 EiMym 

ig7'A'rxS«fi)t-rs»fltom«O«^«0 (a) . *5J; 

zsmRmt:Bmmj:vxmm-^nfimi^<Dnmm (b) 

50 [0 2 2] ^gjEW/W^T^/N'-rxSrilaiZlTSt^^^^ 
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7.(Dmmm (b) X'&^o 
[02 3] 2|s:fliB»C'eR-5£E«/«ll7*A'f;^*«^at-r-5 

(a) , (b) Tab^. 
^©^0 (a) . (b) T*S. 

[02 5] Kn.yn.mm=f-iiv-cm2 3 (b) tc^-riE 

[026] I^BE€/mai7^/N*-1* <Dl^f^l!j<^|gOT®0 

[0 2 7] PEE«/«2i7"A'-1'XO#BE«/«^^^C 
^ai^n-5«BE®ft}^0T»S (a) , (b) 
[028] REES/^^T^/t-f X ©f^i6ift«<Ospffi0T 

[02 9] ^imm/ltSixAWXCD^l^^J^^lJS:^ 
■r^«0TfeS, 
[0 3 0] ^IffiW/mHT^A-f X©m2©^Jg«a|Sr5^ 

[03 1] ^^ggtC^^mscOJ^SCTfe^^l OJEIt/ 
SllT'A'f X 0T & -5 . 

[0 3 2] rajE«/«^7^A--rx*«ij[«-r 

©^«0 (a) . *3j;yt, 

[0 3 3] *%ggfc«^^^3©?^ic-efe^^i lEEm/ 

tlMT^A'-f X 0 T » -5 . 

[034] Rffw/msT^/NW 7. *«fiit-r ^a^*^<©M« 

<D^«0 (a) , 43 J: r/. mUS^JSttSOXL-TJ^^JS 

nfca^©^«0 (b) 

[0 3 5] ^1 OflEm/W^T^/WXSr^^LfcA-H 

[03 6] Rffim/m^T^A-'f X<&»«Lfe-9-7.'^>-> 
3><D^B0 (a) , *5J;c;, l^fiij®0 (b) 

10a~10f. 10a 1, 1 0 a2-"ffi*/«S5^/\*-1' 
X, 1 1 1A-M«. 1 1 a, 11 h-pjm 

gP, llc-H^IS. lld-gi#gp, 1 1 cl, 11 
dl- -S^aS. 1 1 c2. 11 d2-Jtffl7t. 1 1 e-M 
PSP. 1 1 el, 11 e 2-fl!l:^S!S|5. 1 1 e3-t*J» 
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m. 12 a. 12 h-smymmm^. 1 3-s*, i 

3A-lHfi, 13 a, 1 3 b-oJKiap. I3al, 13 

bi-R3llltft©jaftSS. 13c-H5£SP. 13d-gj# 
8S. ISe-ranW. 14-a<^, 14A-M«. 14 

a, 1 4 b-pTlbap. 14al, 1 4 b 1-^P^SI5, 14 

c-@;ea5. 1 4 d-K^^gP, 14e-^Pg|5. 15- 
15A-M«> 15 a, 1 5 b-WKSR. 15c 
•••H)ei». 1 5d-?tf*«», 1 5 e-MPSS. 1 5 f , 

1 5 g-1«!igP, 16-»fr. 16A-M1g. 16 a. 
10 1 6 b-pli!igp. 16c-H;£gp, 16d-5{#ap, 1 

ee-MPffl, 16f. 16s-m^m. 17-S«J. 

17A-jl«. 17 a. 1 7 b-pllias, 17c-B5g 
S5, 1 7 d-gt#S|5, 1 7 e-MPSP. 1 7 f -M^gR 
tJ, 18 18A-JHS. 18 a. 18b-Rli!) 

SP, 18c-@3£gP, 1 8 d-ltf*8|5, 18e-MP 
SR, 20a, 20b. 20c. 20d, 20e. 20f 

-mm/m.m'Tj-^-^ X. 2i-s#:, 2ia-m«, 2 

la. 2 1 b-^rifjgR. 2 1al. 2 1 b 1-^S#Jf«3 
®, 2 1 a2. 2 1 bZ-ST*g5, 2 1 a3. 2 1 bS-B 
20 2 1c-@5£gp, 2 1d-^Pa|5. 2 1dl, 2 

1 d 2-#J:^!»ffl5. 2 1 dS-MPgPfc 2 2a, 2 2b 
-m«/«^^^> 2 3 -a^, 2 3 A-|g«. 2 3 

a, 2 3 b ••• pISilgP, 2 3c-H3ta5. 2 3d-5[# 
8P, 2 3e-SPSP, 2 4-a^, 2 4A-il1S, 2 4 

a, 2 4b-"SI»)a5, 2 4c-@^a5, 2 4d-S(# 
gP, 2 4 e -aiiggP. 2 4 e 1. 2 4 e 2-#J»gp. 2 4 

fl. 24f2-IBPa|5, 2 5-a{^. 2 5A-iK«. 2 

5 a, 2 5 b-pIftgB, 2 5c-H3gg|5, 2 5d-S?# 
g|5. 2 5e---aiKgP, 25el. 25e2, 25e3, 2 
30 5 e 4--#J^g|5. 25 fl. 2 5 f 2, 2 5f3-WPgP, 

3 1. 3 2, 3 3. 3 4-£E€/m3i3S^, 3 1 a, 3 
2a, 32b. 33a~33d, 3 4a~34d— ffiH 
ymam, 31b, 31c, 32c. 32d, 33e, 
33 f. 3 4e. 34f "«ffi. 31d. 31d. 32 
e, 32 f, 3 3g. 3 3h, 3 4g, 3 4h "S9^=^. 

4 O-A-K^-CX^ H^-f:/, 4 1-^— X, 4 2- 
■^'iT.n^Jl, 4 3-Tif:^y h, 4 4-7— jU, 4 5 
"D-7.^>'>3>, 4 e-a^x-fXi/, 4 7-®^'\ 
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